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USE DUREZ 
FOR RUGGED Walck Road, North Tonawanda, te Y. 
SERVICE AND heat A Avenue, New D 





OR product engineers and designers, the unsur- 
passed versatility and dependable uniformity of 
Durez phenolic plastics offer a vast storehouse of 
solutions to design, structural, and production prob- 
lems. An example of versatility is in impact strength. 
This is available in Durez compounds in a wide range 
to fit many applications. Emphasis on strength is 
obtained through manipulation in structure without 
undue sacrifice of heat resistance. self-insulation, sur- 
face luster, and other wanted properties. 


The molded parts shown here suggest the many 
industrial services that impact strength Durez is per- 
forming. Your products may or may not require the 
highest degree of strength for long-life expectancy. 
Yet it is well to know that real ruggedness can be had 
with the simplicity and speed of molding. 

“Durez Plastics News” can keep you advised each 
month of what other manufacturers are accomplish- 

ing with Durez. Let us send it to you. 


Durez Plastics & Chemicals, Inc., 1411 


port Agents. Omni Products Corp., 460 


‘ork 16, N. "Y. 




























TIRE INSPECTOR LOCATING HEAD 






“Long-Life Expectancy”’ q 





TEXTILE MACHINE tension pulley is a molded shell of medium- 
impact Durez, fitted with metal shields and mounted on a deep-groove 
metal ball bearing. Non-corrosiveness, light weight, and moldability 
are desirable properties that supplement the impact resistance of 
Durez in textile machinery. 

TIRE INSPECTOR locating head serves to spot bits of metal imbedded 
in rubber. Self-insulation in the material is the primary requisite. 
Impact-resistant Durez combines this with strength needed to with- 


stand rough service in garages. 


MAGNETO PARTS requiring metal inserts are best made of a plastic 
material with a flexible set that will not crack around the inserts. 
Measuring high in all needed properties, one of the high-impact Durez 


compounds is widely used in this service. 


IRONER FORMING TABLE of Durez emerges from die with molded- 
in finish over which damp clothes will slide easily and smoothly. 
Impact strength of this plastic enables the table to take hard wash-day 
abuse. Easy moldability and dielectric properties are duplicated in 
the Durez thermostat dial knobs, shaft, and brackets 


PHENOLIC PLASTICS that fit the job 

















IRONER FEEDBOARD and CONTROLS 
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Joseph T. Ryerson & Son, Inc. 


Reckoned in terms of transportation, 
Ryerson steel stocks and steel experi- 
ence span the gap between plodding 
percheron and flashing jet plane. 

On the hoofs of thousands of horses, 
Ryerson iron clattered along the cob- 
bled streets of yesterday. Now, Ryer- 
son aircraft alloys streak through the 
sub-stratosphere in the high speed 
planes of the Air Age. 

This century of service to transpor- 
tation and allied industries illustrates 
how Ryerson has kept pace with prog- 
ress. Ryerson stocks of carbon, alloy 
and stainless steel—continually chang- 
ing with the times—always meet the 
specialized requirements of every major 
industrial field. 





RYERSON STEEL 


Plants: New York, Boston, Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffal 


From Horseshoe Iron to Aircraft Alloy 


In these days of heavy demand, the 
particular steel you need may be tem- 
porarily out of stock. But from long 
experience we can usually suggest a 
practical alternate. So, whatever your 
requirements, we urge you to call our 
nearest plant. 


Principal Products 


BARS—Carbon and al- SHEETS—Hot and cold 
loy, hot rolled and cold rolled, many types and 


fin., reinforcing coatings 


STRUCTURALS—Chan- TUBING—Seamless and 
nels, angles, beams, etc. welded, mechanical and 


PLATES—Sheared and boiler tubes 


U.M., Inland 4-Way Floor STAINLESS—Allegheny 
Plate sheets, plates, tubes, etc. 


MACHINERY & TOOLS—for metal working 





Chicago, Milwaukee, St. Louis, Los Angeles, San Francisco. 
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n tons produced in first nine 
months of year . . . but some rolling 
schedules are lagging badly. .. . Fourth 
varter steel sheet and strip deliveries 
likely to fall 10% under third quarter 
figures. . . « Reason: Rising tonnage to 
Government=-sponsored programs. .. . Cur- 
rent allocation-shifting puts a monkey 
wrench into delivery commitments more 
than a month ahead. 


Steel exports went down to 2,457,000 
tons during first half Oe "G8 66" 
26.5% below same '47 period. .. . With a 
full head of steam building up in ERP 
boilers, Dept. of Commerce quotas call 
for a total third quarter shipment of 
1,130,000 tons. 


renee output booming now. . . almost 
65 mil 











































Detroit's taking about 15% of '48 steel 
production for autos and trucks ... com- 
pared to 13.8% of last year's lower pro- 
duction. . . . But all signs now point to 
a drop in auto production in '49 ... not 
more than 10% of this year's output. ... 
Reason: Installment credit situation. 

- Consumer time-payment buying now 
tightening . . . and not all because of 
Regulation W. . . . Too many otherwise 
potential customers are already mortgaged 
to the hilt . .. and many more are priced 
out of the picture completely. 




















The spotlight's getting brighter on 
metallic titanium . .. du Pont's 100-1lb. 
daily capacity pilot plant at Newport, 
Del. now producing sponge-form titanium 
at $5 per lb. . . . ingots are coming later. 

- Canada scheduling immediate opera- 
tions at newly-surveyed titanium deposits 
in Quebec « « « both oxide pigment and 
metallic production planned. . $250 
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: MAT RIALS OUTiook.. 


million will be sunk in this over next 
few years. 


Canadian aluminum development also 
Slated to boom. . . unhindered by the 
power shortages, governmental interfer- 
ence, and restrictions that plague plan- 
ning here . . . 1948 Canadian aluminum 
exports are double the '47 figures... 
and the throttle isn't fully opened yet. 


England looking to Canada for 
aluminum ingot .. . it's needed to 
broaden production of fabricated products 
in the U. K. . . - Scope of British 
aluminum-planning much wider than here 
- « « inability to get regular supplies 
Slows U. S. use. 


Alcoa has jacked its price a cent a 
lb. on pig and ingot again. . . 99% 
aluminum pig is now 16¢ per lb.; ingot is 
17¢. « . « Rival producers had already 
pushed theirs up. . . . Normally, aluminum 
price changes are few and far between 
- « « but these just ain't normal times. 














Cold-rolled sheet and tinplate pro- 
duction boosted by opening of Columbia 
Steel's new mill at Pittsburg, Calif. 

- « « Adds about 400,000 net tons to 
annual West Coast supply. 


But tin won't get out of the govern- 
ment corral right away... according to 
Washington agencies. . . . World-wide 
demand for tinplate continues .. . and 
big increases are projected. .. . Tin's 
still best for most food cans ... but 
Government feels the mechanical industries 
can get along with less for bronzes, 
babbits and solder. 








(Continued on page 4) 
















































































The Materials Outlook comin 


Labradorean ore fields getting more 
attention as Mesabi's deposits approach 
depletion. . .. If developed, ore ship- 
ments planned from fields to St. Lawrence 
via rail . . . thence water-shipped to 
N. E. area. .. . State Street Bostonians 
on qui vive over possibility of Hub City 
becoming prime steel center. 





Brass and bronze coil and strip cur- 
rently peddled below market values. ... 
Hardware manufacturers dumping surplus 
production-material inventories. .. . 
Norwalk Lock Co. jettisons 200,000 lb. 
at 10% below market price. . . . Reasons: 
(1) Present value far above original cost ; 
(2) demand still high; (3) change in 
customer preference on some hardware 
items. 














Urea formaldehyde molding compounds 
get the green light. ... "Seven-lean- 
year" shortage of raw materials now over. 
- « « Producers have long-delayed chance 
to catch-up on accrued orders... . 
L-O-F Plaskon Div. and American Cyanamid 
announce new schedules upping urea prices 
about 10%. . . . But 17 standard, best- 
selling colors will be cheaper than made- 
to-order hues. 








Domestic mine production of bauxite is 
on its way to a new post-war record. ... 
Arkansas mines furnishing the lion's 
Share. . . . Imports also up; highest in 
history. 


And speaking of bauxite ... newly- 
found half-million-ton deposits in China's 
Fukien Province portend a larger Oriental 
alumina industry .. . once war-destroyed 
plants are rebuilt. 








"Dry" metal plating, Commonwealth 
Engineering's newest, now possible by a 
gaseous medium. .. . Integral metal 
coatings obtained at 400 F. .. . Uniform 
deposition rate claimed higher than 
electroplating. .. . Heat is sole means 








of deposition . . . metal carbonyls ge. 
compose thermally in inert C0. atmospher, 
- « « plating gases recycled for €conomy 
- « « Process exceptionally good for stris 
plating at high speeds. P 


Tissue paper handkerchiefs are noy 
equally at home in boudoir or factory, 
- - « Industry-wise, they're useful for 
final polishing of highly finished prog. 
ucts. . . . Advantages: Elimination of 
grit scratching; better absorption of 
grease and oil. ... May eventually re- 
place time-honored chamois and cotton 
waste. 





Natural rubber imports currently 
exceed consumption. .. . Downhill stock- 
pile trend halted. .. . Present world 
supply ample. .. . Near-future price 
hikes unlikely. 








Carbon's coming into the backstretch 
and moving up fast. ... Its recent use 
as blast furnace hearth-lining material 
Satisfactory. .. . Now being considered 
for lining entire structures, tuyeres 
and mantles. .. . Claimed to outwear con- 
ventional bricking. .. . Also used in 
molds and to supplant brass lining in 
transfer boxes in continuous casting of 
Steel. 




















Current scrap is poor. . . in quality 
and quantity. .. . The junk (literally) 
that's being used now would be discarded 
in normal times. . . . Full-page newspaper 
advertising campaigns now stressing need 
for cleaner scrap .. . better sorting of 


ferrous from nonferrous. 


And speaking of quality, U. S. 
smelters often "sweeten" domestic iron 
ore with Swedish . .. particularly for 
high grade cutlery metal and such. . 
Original import figures called for 3 
million tons of this superb Scandinavian 
ore during '48 . . . but revisions indi- 
cate only half that tonnage will arrive: 
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The Vacant Chair 


Some whimsical versifier once wrote a beautiful four-line 
commentary on the effect of sins of omission on the human 
conscience: 


Yesterday, upon the stair 

| saw a man, who wasn’t there. 
He wasn’t there again today— 
Oh, how | wish he’d go away! 





We are reminded of this by the unhappy procedure through 
which eventual allocations of industrial materials are currently 
being determined in Washington. As is now apparent, the 
increased tempo of defense production, the strategic materials 
stockpiling program, and the full impact of the Marshall plan 
are certain to leave a supply of most engineering materials 
insufficient to fill normal product-manufacturing needs. There- 
fore, some form of allocation will be required to achieve an 
equitable distribution of the materials actually available to 
industry. 

The National Security Resources Board has been holding 
conferences during the past several weeks to determine fair 
and intelligent bases and criteria for establishing the alloca- 
tions for individual materials. But the only conferees present 
at the Board's invitation have been the representatives of 
producers of metals. Consumers of materials—the industries, 
plants and men most directly affected by the allocations, and 
most intimately familiar with actual use-requirements—ore 
not being consulted. This astonishing situation properly dis- 
turbs the producers of materials just as much as it should the 
rest of us, and especially as it must the neglected material- 
consumers. 

Between 1941 and 1945 some things accomplished in the 
name of restrictions and allocations were more weird than won- 
derful, chiefly because of the hopelessly inaccurate estimates 
of requirements that were often made. In any forthcoming allo- 
cation period our pencils should be sharper than they were be- 
fore, and fact should outshine fancy in the figures set down. 
The obvious way to assure this is to be certain that those 
who know best the country’s material-requirements—the con- 
sumers of metals and other materials—are directly canvassed 
as to their actual needs. 

The vacant chair at the NRCB conference table should be 
filled at once. Most of our readers are materials-consumers, in 
the present instance “the man who wasn’t there.” Even at the 
risk of hearing “Oh, how | wish he’d go away!” you should 
write to or call on the National Security Resources Board in 
Washington and seek a hearing on this question, so important 
not only to your own operations in the months ahead but, 
beyond that, to American industry and the nation as a whole. 


FRED P. PETERS 
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By Greater Profits... Dump Him Now! 


Reduce dead weight by fabricating equipment 
with Inland’s low-alloy, high-strength HI-STEEL 


If you operate load-moving 
equipment—freight cars, trucks, 
busses, excavators—you can cut 
costs with units made of Inland 
Hi-Steel. One fabricator, who 
switched to this amazing low-alloy 
steel, increased stripper bucket ca- 
pacity 77%, while reducing weight 
23%. 

Hi-Steel’s high strength-to- 
weight ratio makes the difference. 








With nearly double the working 
strength of ordinary structural 
steel, and more than 50% greater 
ability to stand up under dynamic 
loads, lighter steel sections can be 
used without sacrificing strength. 
Profits mount through increased 
payloads . . . the result of Hi- 
Steel’s dead-weight reduction. 
Hi-Steel has other advantages, 
too. It has about five times the 


atmospheric corrosion resistance of 
ordinary steel, and is far more re 
sistant to abrasion. It can be 
worked hot or cold, with little or 
no change from standard shop 
practice. 

To make larger tonnages avail- 
able to you, other companies are 
licensed to make Hi-Steel. Write 
for Bulletin No. 11. INLAND 
STEEL CO., 38 S. Dearborn St., 
Chicago, Ill. Sales Offices: Chi- 
cago, Davenport, Detroit, Indian- 
apolis, Kansas City, Milwaukee, 
New York, St. Louis, and St. Paul. 


Hi-Steel meets the requirements of SAE Specification 950 




















INLAND 


HI-STEEL 


THE LOW-ALLOY, HI-STRENGTH STEEL 


Available in Many Forms 
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The Noble Metals Find 
Increasingly Wide Use 
in Industry 


Pure noble metals and their alloys 
offer properties which are not found 
in other materials and which meet 
requirements of difficult jobs. 


y F. E. CARTER, Baker & Co., Inc. 
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This candle-type heater uses platinum cladding to protect the base metals 
used in its construction. 





NDUSTRY IS BECOMING more and more exacting in 
its demands for metals and alloys that can with- 
stand extreme conditions of temperature, pressure 

and corrosive agents; the engineer has challenged 
metallurgists by his insistence on new alloys for his 
jet engine and other aircraft developments, and the 
chemist has been no less demanding for new materials 
to cope with his many new corrosive compounds. 
The metallurgist has been responding with many 
excellent base metal materials, but none of these can 
be counted perfectly satisfactory; one may resist cor- 
rosion but will not stand heating without oxidizing 
or melting; another may be satisfactory in its ability 
to withstand high temperature, but may be so at- 
tacked by corrosive agents that it is unusable; or 
another may break down at high pressures. 

The properties of the noble metals satisfy many of 
the requirements, and industry is making rapid strides 
in introducing them as the preferred material to use 
in chemical equipment. Admittedly, they are expen- 
sive and the initial outlay is high when they are used 
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Gold is used as the cladding material for this heat exchanger and stirrer 
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for large pieces of equipment, but this apparent ob- 
stacle is much reduced by the fact that the metals can 
be readily resold at a value only slightly below the 
market price of new metal. 

The noble metals comprise the six metals of the 
platinum group: platinum, iridium, osmium, pal- 
ladium, rhodium and ruthenium, together with gold 
and silver. Of these, silver has by far the largest use 
in the chemical industry as a constructional material 
and would require a separate paper to do it justice; 
from space considerations it must, however, be omit- 
ted from the present discussion. Of the others, the 
three most used metals are platinum, palladium and 
gold, although the remaining four metals are highly 
important as alloying elements, where it is desired to 
have greater strength, hardness, or resistance to cor- 
rosion. 

It is necessary at this point to make some remarks 
on the comparative properties of these noble metals 
and some of their alloys, so that intelligent selection 
for any particular application may be made. Only a 
few properties judged to be of interest to the designer 
of chemical equipment can be mentioned, and even 
in these cases the mention must be brief. 

Melting Points—The high melting points of the 
noble metals constitute one of their advantageous 
properties; they are gold, 1063 C; palladium, 1554 C; 
platinum, 1773 C; rhodium, 1966 C; ruthenium, 
2450 C; iridium, 2454 C; and osmium, 2700 C. 

W orkability—Gold is extremely ductile and is cold- 
worked from the original ingot to the finest wire and 
foil. Platinum and palladium are also highly ductile; 
for practical reasons they are usually hot-worked from 
the ingot to intermediate sizes and thereafter cold- 
worked. Rhodium is much less ductile; it is hot- 
worked to rather small dimensions and then finished 
cold; wire below 0.001-in. dia. and foil below 0.001- 
in. thick are obtained without much difficulty. Iridium 
has still less ductility; hot working is required, but 
subsequent cold-work, with high temperature anneal- 
ing between draughts, is possible; in this way foil 
down to 0.001 in. has been made, but wire prepara- 
tion is a more difficult undertaking, although di- 
ameters down to about 0.030 in. are available. Ru- 
thenium is almost unworkable, although rather crude 
sheet can be made by sintering the powder and hot 
rolling. Osmium cannot be worked. 

Hardness—As might be expected, the hardnesses 
of the seven metals run in the reverse direction to the 
ductility. In the annealed state, the Brinell hardnesses 
are about as follows: gold 30, platinum 40, palladium 
15, rhodium 135, iridium 175, ruthenium 220, and 
osmium 350. 

Heat Conductivity—Gold is an excellent heat con- 
ductor; the platinum metals are good conductors, but 
all the conductivities are considerably below that of 
silver. Taking the conductivity of silver as 100, they 
are: gold 71, rhodium 21, osmium 18 (appr. ), plati- 
num 17, palladium 16, iridium 14, and ruthenium 
12 (appr. ). 

Electrical Conductivity—The conductivities, again 
taking silver as 100, are (approximately): gold 67, 
thodium 36, iridium 33, osmium 18, platinum 17, pal- 
ladium 16, and ruthenium 12. 

Corrosion Resistance—All the metals are practi- 
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cally unattacked by any single acid, with the exception 
of palladium by nitric acid; even aqua regia has little 
effect on them, except in the case of platinum, pal- 
ladium and gold. Discussion here of their resistance 
to corrosion by various agents would lead too far 
afield, and the reader is referred to the chapters on 
the noble metals in the “Corrosion Handbook” recently 
published under the aegis of the Electrochemical 
Society, where attack by acids, rate of oxidation and 
many related subjects are well summarized. 


Alloys Offer Better Properties 


As is rather general in metallurgy, alloys are fre- 
quently more useful than the metals themselves, and 
noble metal alloys conform to this generalization. 
For example, platinum is fairly soft, but small addi- 
tions of other platinum metals and of gold rapidly 
increase the strength and hardness; thus, the Brinell 
hardness of annealed platinum, by the alloying of 
10% of the other metals, is increased from 50 to 75 
with palladium, 85 with rhodium, 125 with iridium, 
150 with gold, 175 with osmium, and 200 with ru- 
thenium. Naturally the ductilities vary to about the 
same extent, but inversely. Electrical and heat con- 
ductivities also are proportionately decreased from 
those of the pure metals. 

As has been mentioned, the size of vessels made 
wholly of noble metals for the chemical industry 
is limited by the expense; a solution is the use 
of larger equipment of a base metal or a refractory 
with an inner lining of the noble metal. This lining 
may be a separate layer tightly inserted in place, or 
the whole vessel may be built of composite metal. 
Such composite metal is made by welding or soldering 
appropriate thicknesses of blocks of noble metal and 
base metal in a furnace and then rolling the duplex 
block to the desired thickness of sheet. “Composite” 
rods and wires are similarly made by slipping a noble 
metal tube over a base metal rod, welding or solder- 
ing, and rolling or drawing to the desired size. Com- 
posite piping with the noble metal either on the 
inside or outside, or both, of the base metal is fre- 
quently used in heat exchangers and similar equip- 
ment. The layer of noble metal in a composite can 
be quite thin, perhaps as little as 0.003 in., and still 
be completely immune to corrosive agents at normal 
temperatures. When the process is one entailing high 
temperatures, say up to 700 to 800 C (1292 to 1492 
F ), the noble metal should be considerably thicker. 

Many important chemical processes are in opera- 
tion that use such “clad” vessels with temperatures 
of a bright red heat. It should be mentioned, however, 
that when two metals are in contact at elevated tem- 
peratures a certain amount of interdiffusion is bound 
to take place; in time, therefore, the base metal will 
reach the inner surface and chemical attack will take 
place. Although this diffusion proceeds continuously 
at a measurable speed at elevated temperatures, the 
rate is slow and, provided a reasonable thickness of 
noble metal is used, the appearance of the base metal 
at the surface of the noble metal is long delayed. 

In the construction of large vessels of composite 
metal or with linings of composite metal, there is 
always present the difficulty of welding or otherwise 
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joining together the constructional parts in such a 
way that no base metal is exposed at the inner sur- 
face. Certain designs of joints have been developed 
that are satisfactory, but extreme care is necessary if 
nothing but the noble metal is present at the exposed 
surface. It can be stated that platinum on nickel is a 
preferred material for constructing vessels or liners 
where such joints have to be made; with this com- 
bination fine gold can be used as a solder since it 
melts well below the melting points of platinum or 
nickel. 

When the inner liner is a separate shell and con- 
sists of noble metal only, it is easy to line large ves- 
sels, because the separate sections of the liner can 
be readily dap-welded together at a red heat and no 
solder is necessary. If a solder is desired, fine gold 
is a completely satisfactory material. 





Examples of Uses 


A few examples of the use of the noble metals as 
a construction material may now be given: 

The glass industry has recognized the value of plati- 
num in protecting the refractory walls of glass fur- 
naces from the severe corrosive action of molten glass. 
Even the best of refractories are perceptibly eroded 
by molten glass, especially when the latter is in mo- 


The fact that minute holes can be accurately drilled in noble 
metals makes these metals valuable for synthetic fiber spin- 
nerets. 


















tion; to prevent erosion, parts of the furnaces, par. 
ticularly channels, pouring spouts, etc., are lined with 
platinum. Palladium has given excellent results as , 
liner for dies in the manufacture of bottle glass; thoy. 
sands of tons of this low fusing glass have been fed 
from such lined dies without visible deterioration of 
the liner. One particular application of noble metals 
in the glass industry is in the manufacture of electric 
light bulbs; here a certain definite amount of molten 
glass is required to seal the bulb into its base. For. 
merly, the glass had been delivered through a re. 
fractory die which, however, enlarged so much by 
erosion of the flowing glass that soon an excess of 
glass in a unit of time was delivered, and in conse- 
quence the machine had to be stopped while a new 
die was inserted. A lining of platinum increased the 
life of the die a hundred fold. 

The great industry of synthetic fibers depends on 
the noble metals for its spinnerets. No other material 
than noble metal alloys seems to have all the proper- 
ties desired by this industry. Alloys of platinum- 
rhodium, gold-platinum, gold-palladium, etc., can be 
so fabricated that the numerous minute holes of the 
spinneret can be made extremely accurate, both as 
to size and shape. The holes retain their size for a 
long time and are easily cleaned out whenever there 
is any tendency to stoppage by the viscous mass. 

Important amounts of the platinum metals are used 
in the electrochemical industry for insoluble anodes. 
Sheets or rods of platinum or iridioplatinum are fre- 
quently used; for very large installations it is usual 
to encase a base metal anode in a sheath of noble 
metal. The union between the base and the cladding 
is so complete that the resistance to even heavy cur- 
rents is only insignificantly increased. The preferable 
form of clad anode is a U-shape rod, since there is 
no danger of the base metal being exposed; straight 
rods or sheets are also used, but special precautions 
are necessary to seal completely the ends or edges. 
The two important advantages of noble metal anodes 
are long life and purity of product. 

Increasing use of rupture disks is being made in 
the chemical industry to act as a simple form of 
safety valve; and when corrosive materials are being 
processed, it is necessary that these disks be made of 
noble metals. By proper selection of diameter and 
thickness and by close control of fabrication methods 
the disks can be made to “blow” at any desired point 
between a few pounds and thousands of pounds of 
pressure. 

The noble metals find a large use in the field of 
electrical contacts. Since they do not form a super- 
ficial layer of insulating oxide, they are particularly 
valuable for contacts which “make” with very light 
pressures. Iridioplatinum is used in aviation mag- 
netos and other instruments, palladium and its alloys 
in telephone circuits, and indeed, wherever absolute 
dependability is required noble metal contacts are 
preferred. 

Recently, there has been a sort of reversion to the 
original method of handling platinum, namely to the 
powder metallurgy process. By this process and by 
suitable addition agents, platinum and some of its 
alloys have been prepared with properties superior 
to those of the cast alloys; they are considerably stiffer 
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Noble metals serve as at least part of each of these electrical contacts. 


and retain their strength at elevated temperatures 
much better than do cast materials. These qualities 
have caused them to be introduced as electrodes in 
aviation spark plugs, as laboratory ware, etc., and no 
loubt other applications will arise in the near future. 
Palladium is finding increasing uses in industry in 
ldition to the more generally known applications 
n the dental and electrical contact fields. One exam- 
ple, in addition to that already mentioned in the bottle 
lass industry, is its use as trays for ignition of the 
various special powders used in treating the glass 
tubes for fluorescent lighting. Another is the very 
nsiderable development of gas purification, where 
i palladium catalyst is used to remove the last traces 
f oxygen from hydrogen; for many present-day proc- 
ses absolutely pure hydrogen is required, and many 
rge installations have already been made for purify- 
ng by this method. An alternative method of getting 
pure hydrogen is to make use of the unique diffusing 
roperty of palladium, which permits hydrogen, and 
hydrogen alone, to pass through. 
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These few examples of the use of the noble metals 
in industry are merely typical and could be multiplied 

many times, but in this place nothing more than a 
mere mention of several other uses can be included. 
There come to mind all the forms of laboratory ware, 
crucibles, dishes, electrodes, etc. for which platinum 
is essential; noble metal thermocouples; platinum for 
resistance thermometers; the numerous alloys with 
highly specialized properties for the dental field; fuse 
wires of iridioplatinum for detonating caps in the ex- 
plosive field; and many others. Noble metal catalysts 
in the synthetic nitric and sulfuric acid fields take 
very large quantities of these metals, and in the field 
of synthetic organic chemistry platinum and palladium 
are widely used. Even this enumeration does not cover 
by far the various uses to which the noble metals are 
put in industry and, so broad and so important are 
their applications, it is difficult to — what we 
could do without them; indeed, it is interesting to 
speculate on the highly important uikton they occupy 
in our modern civilization. 
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Fig. 1—Test specimens of aluminum welds made by the cold welding process. 


Materials Joined by New Cold Welding Process 


by A. B. SOWTER, Research Laboratories, The General Electric Co., Ltd., England 





Strong welds in a number 
of nonferrous materials, 
particularly aluminum 
and copper, are possible 
with this simple cold weld- 
ing method. 
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room temperature, called cold pressure welding, 
has recently been developed at the Research 
Laboratories of the General Electric Co., Ltd., in 
England. The process is at present most suited t 
aluminum and its alloys and copper, although othe: 
metals can be cold welded. No heat need be applied 
in order to bring about a weld. Ductile metals ar 
made to flow at room temperature by the applicatior 
of sufficient pressure. By using a suitable arrange 
ment of work pieces and dies, this pressure als 
brings the work surfaces into contact so that a genu 
ine weld is made. 
As stated, the most satisfactory applications of cold 


A METHOD ENABLING METALS to be welded at 
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welding are with aluminum, aluminum alloys, and 
copper. Other nonferrous metals are not likely to be 
welded by this method except in cases where stren 

is not important. However, some materials of dif- 
ferent hardnesses can be joined. Thus, copper and 
nickel have been cold welded successfully to alumi- 


num. 

In welding aluminum alloys, not more than 3% 
of manganese or silicon can be tolerated if a satis- 
factory weld is to be made. Heat-treatable alloys, 
such as Duralumin, can be used in the soft condition 
and then allowed to harden in the usual way. Work 
hardening has the effect of improving the strength 
of the welded metal. Half-hard commercially pure 
aluminum, for example, reaches an ultimate tensile 
strength of 22,000 psi., or about twice its original 
strength. 

The strength of any joint made by cold welding 
depends upon its shape. The least satisfactory de- 
sign is a single straight joint where the stress is per- 
pendicular to the length of the weld. Here the mate- 
rial is weakest immediately around the weld area, 
i.e. where the final thickness shared by the two pieces 
is about 4% of the original total thickness. Since, 
however, the material has now work-hardened and 
is twice aS strong as it was originally, the welded 
piece is now half as strong as the original single piece. 
By a carefully designed layout of welds in relation 
to stress, it is generally possible to arrange the joint 
without sacrificing any tensile strength. The top left 
hand corner of Fig. 1, shows a tensile test specimen 
made up in 20 s.w.g. half-hard commercially pure 
aluminum where the weld is placed with its length 
parallel to the strip. Tensile failure occurred at 
110-lb. load, by the pulling out of the weld area from 
one piece. 

Strip joints and wire joints made by cold pressure 
welding have been tested for conductivity. A well 
proportioned joint in aluminum has a lower elec- 
trical resistance than an equivalent section of the 
unjointed material. 


Surface Preparation 


There are two important factors in the formation 
of a satisfactory weld. One of these is preparation of 
the surface, and the other is proper design of tools. 

It is essential that the two surfaces, brought into 
contact between the dies, are entirely uncontaminated. 
Where aluminum is the metal to be welded, the 
oxide film covering the surface must be removed. It 
has been found that though this film is thin by ordi- 
nary standards, its presence is quite sufficient to pre- 
vent welding. The problem of how to clean it away 
by a treatment that does not leave behind any of the 
debris arising from its removal formed a substantial 
part of the development work. 

Chemical cleaning methods are unsuitable since 
they inevitably necessitate a washing of the surface 
in order to remove solvents. Reaction with the wash- 
ing water would then immediately reform the pro- 
tective layer, whose removal was being attempted. 
Cleaning methods such as filing and treatment with 
abrasives have proved unsuccessful, the first because 
some of the material which is removed is invariably 
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re-embedded in the surface by later working, and the 
latter because, in addition, it leaves behind particles 
of the abrasive. 

The method which is now adopted is to treat the 
surface with a power-driven rotary scratch-brush. 
A steel wire brush, running at a surface speed of 
about 3000 ft. per min., has been most commonly 
employed. The surface of the work must be held 
against the scratch-brush long enough to make the 
drag felt; this occurs when the steel wires break 
through the oxide film and seize onto the metal 
surface beneath. Small particles of the body metal 
and its coating of oxide are torn out and flung clear 
because of the high speed at which the wires are 
travelling. The hardness and gage of the steel wire 
must be related to the dimensions of the work being 
treated, since it is obviously undesirable to weaken 
the structure by the removal of more metal than is 
absolutely essential for cleaning. 

The surface of aluminum oxidizes immediately on 
exposure to the atmosphere, but some days elapse 
before the film reaches its final thickness. Once this 
relatively thick coating is removed and the metal is 
exposed, advantage must be taken of the time re- 
quired for it to reform by welding immediately after 
cleaning. Satisfactory welds can be made several 
hours after the scratch-brushing process has been ap- 
plied, provided that the cleaned surface has not mean- 
while been contaminated by moisture or grease. Even 
the contamination conveyed by handling will in- 
variably prevent a weld from forming. 


Design of Tools 


For successful cold welding the pressure must be 
applied over a comparatively narrow strip, so that 
the metal can flow away from the weld at both sides. 
This is achieved by applying the pressure between 
specially designed dies, and this imposes slight re- 


Fig. 2—Undesirable curvature results from a radial flow of 
metal such as results from circular dies. 
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Figure of Merit of Materials That Can 
Be Cold Welded 















































Material | Figure of Merit 
Super-Pure Aluminum 40 
Commercially Pure Aluminum ___ about 30 
DTD 346 (51S) 29 
BA 60A (3S) (1%% Mn) 20 
Duralumin 20 
Cadmium 16 
Lead 16 me 
Copper 14 
Nickel | 11 
Zinc Cre KR So 
Silver eee Spee 














strictions on the more complicated forms which 
these welds can take. The undesirable curvature re- 
sulting from a radial flow of metal can be seen in 
Fig. 2, which shows the results obtained with circular 
dies. When these welds were first attempted in the 
center of the strips, radial flow occurred and no 
welding tok place. Identical circular indentations 
were then applied to the side of the strips and satis- 
factory welds resulted owing to the uni-directional 
flow produced. Ring welds and other closed forms 
can, however, be made successfully, provided that 
there is sufficient free area within the weld to accom- 
modate the excess of metal without undue buckling. 

The material used for making dies for commer- 
cially pure aluminum is usually mild steel, while on 
unhardened chromium-manganese tool steel is also 
satisfactory. These materials give no trouble with 
pick-up of aluminum, a slight surface contamination, 
resembling a thin plating, being the only evidence 
of pick-up occurring. It is possible that pick-up may 
be troublesome if an unsuitable steel is used for 
welding rollers. A detailed list of such unsuitable 
materials cannot yet be given, but the present prac- 
tice is to avoid tungsten and molybdenum steels. 
Where suitable die materials have been used, there is 









very little evidence of die-wear. In many applicati 
however, it will be possible to counteract the effects 
of such wear by an occasional resetting of the die 
closure. 

The pressures required for cold welding are only 
slightly above the flow of aluminum, in the region 
of 24,000 to 36,000 psi. That required for copper 
is from two to four times this value. The rate of 
application of the pressure does not appear to affect 
the strength of the final weld. Good welds can be 
made with tools giving either a slow squeeze or an 
impact. 

As already seen, the shape of the tool is important, 
Where a rectangular form is used, the size of the 
rectangle depends on the gage of the sheet being 
worked. Where symmetrical tools, working from 
both sides of the weld, are used, W, the length of the 
rectangle, is made equal to the gage thickness, rt; » 
L, the length of the rectangle, must not be less than 5t. 
Where it is desirable to keep one face free of inden- 
tation, a single tool is used in conjunction with a flat 
plate or anvil. In this case, W is increased to Vt. 

When cold welding materials of different hardness, 
in order to share the final thickness equally between 
the two materials, the width of the welding tool 
must be adjusted according to the hardness ratio. 
Thus, W for a tool in contact with aluminum against 
copper is increased to 2t, since the hardness ratio of 
copper to aluminum is approximately 2:1 in the an- 
nealed condition. 

The final gap between the tools, or between the 
tool and the anvil, may either be set by a stop which 
limits the closure of the press or by a shoulder on 
the tool. Ir is more advantageous to use the shoul- 
dered tool, since it restores the distortion produced 
by the actual welding process. Both plain and shoul- 
dered tools can be used for impact welding. The 
former, with a closely controlled blow such as that 
given by an automatic centre punch, is used for weld- 
ing gage thicknesses of the order of 0.012 in. The 
latter, using a specially shaped punch and a hammer, 
can be employed for thickness of the order of 0.036 in 

The gap between the tools, or the tool and the 






Fig. 3—Here is a straight weld which is used in commercial 
applications, together with the dies used. 


MATERIALS & METHODS 








Fig. 4—Cold welded pipe is trimmed to remove the metal flange formed by metal flow. 


anvil, is limited in order to prevent further penetra- 
tion after the welding point has been reached. The 
minimum reduction in thickness required to ensure 
1 satisfactory weld varies from metal to metal. The 
figure of merit” used to classify metals, as regards 
their suitability for the process, is given by the ratio: 

Thickness of Weld 


— : —__________________—— x 100 
[Twice thickness of original material (T ) 


The correct gap for the tool is therefore given by 
the “figure of merit,” values of which are given in 
the accompanying table. For example, since the value 
for commercially pure aluminum is 30, the gap should 
40 


be set at x T. where T is the double thickness. 


LOO 


Applications of the Process 


This cold welding process has already been used 
with success in a number of different applications. 
An example of a straight weld is shown in Fig. 3. 
This can be used for box-seams, for sealing tube ends, 
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and for other forms of capped joint which are almost 
equivalent to butt-welds. The ring weld already de- 
scribed can be used for joining a flanged tube to a 
plate for making hose connections, or two disks can 
be joined together to make an air pressure cell. The 
most important application of the continuous seam- 
weld is for tube-making. A machine has been con- 
structed in the Research Laboratories of the General 
Electric Co., Ltd., in which the process of preforming, 
scratch-brushing, final forming, welding and trim- 
ming is carried out continuously and automatically. 
In addition, a roller welding machine can be used 
to seal the edges of a folded section following a com- 
plicated outline. The free edges of a box-shaped 
section may also be seamed by rolling in such a 
machine. 

Much interest in this process of cold welding has 
already been shown. Its many applications are ob- 
vious, and it offers a promising new joining method 
to those engaged on large-scale production, as well as 
to those in small workshops. 
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Metal Powder Parts Replace 
Those Produced by Other Methods 





Presented here are six case histories 
showing how metal powder parts can replace 
conventional metal forms by cutting costs 
and improving design and product quality. 





by H. R. CLAUSER, Associate Editor, Materials & Methods 


LTHOUGH METAL POWDER PARTS have been avail- 
able to industry on a reasonably large scale for 
around ten years now, there is still a great deal 

of uncertainty as to just what types of applications 
they are best suited for. Six case histories are as- 
sembled here to illustrate a few of the many and 
varied uses to which the products of powder metal- 
lurgy can be put. 

The uses of metal powder parts fall into two main 
groups. The first are those applications in which the 
part is impossible to make by any other method. 
For example, parts made of refractory metals like 
tungsten and molybdenum cannot be made efficiently 
by any other means. Porous bearings and many types 
of magnetic cores for electrical and communications 
equipment are exclusively products of powder metal- 
lurgy. The second group of uses consist of those 
which compete with other types of metal parts, 
such as machined parts, stampings, castings and 
forgings. 

All of the case histories that follow fall into the 
latter group, for it is here that the full potentialities of 
powder metallurgy have not as yet been realized. Its 
relatively slow progress in this field of applications 
has been due to a number of reasons which cannot 
be gone into here. But one of the important reasons 
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is the general lack of knowledge about both its 
capabilities and limitations. In one particular case, 
for example, the engineer at first discounted the use 
of a metal powder part for his product because he 
assumed that the particular part could not be mass 
produced as rapidly by powder metallurgy as by a 
multiple cavity die casting operation. Further inves- 
tigation showed that the part could be made actually 
faster by powder metallurgy, and consequently the 
metal powder part was adopted. 

Because powder metallurgy is still a relatively new 
process, before a metal powder part is selected it must 
not only be able to meet the regular service require- 
ments, but must also show a definite advantage over 
conventional methods of production. It will be seen 
from the case histories that the decision of whether 
to use a metal part generally depends upon several 
questions. One, and perhaps the most important, is 
does it result in a savings in cost of the part? Two, 
are there any design advantages gained—that is, can 
the part be made simpler or in less pieces than for- 
merly? And three, is the quality or service perform- 
ance of the part improved? In each of the following 
case histories the answer to one or more of these 
questions was favorable and resulted in the adoption 
of a metal powder part for the application. 
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HELICAL GEARS 


Helical gears at first glance appear to be a type 
of part impossible to make by powder metallurgy 
methods. However, they are now being produced 
successfully by Merriman Bros., Inc., for the A. C. 
Gilbert Co., who are using them in their food mixers, 
toy electric trains and motors. We will confine our 
discussion here to the helical drive gear used in the 
household food mixer. 

This helical gear has a 114-in. outside dia., 0.37- 
in. bore dia., is ¥g in. thick and has 29 teeth. The 
helix angle, which is the main design feature, is about 
22 deg. The required tolerances are 0.003 in. max. 
in the overall pitch dia. and 0.001 max. in the bore 
dia. The gear is press fitted onto the shaft. 

The former method of making this helical gear 
was by conventional gear cutting methods. The ma- 
terial used was SAE 1040 steel. The operations were 
as follows: (1) Blank is drilled, reamed, and cut-off 
tO size, using a screw machine. (2) Teeth are hobbed, 
hree blanks at a time. (3) Burrs are removed from 
every third gear. (4) Gear is assembled on shaft, 
then induction hardened. 

The part now being made by powder metallurgy 
involves the following steps: (1) Powder is pressed 
in specially designed dies to permit withdrawing 


trom the part. (2) Part is sintered. (3) Part is case 
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hardened by carburizing. A salt bath was first tried, 
but salt was absorbed into the pores of the compact 
and later bled. Gas carburizing was therefore tried 
and found to be successful. (4) After case harden- 
ing the gears are impregnated with oil. These par- 
ticular gears are made of an iron base powder; 
however, helical gears of brass and copper have also 
been produced satisfactorily. 

There are two principal advantages derived through 
the use of powder metallurgy for this part. First, 
the sintered metal part is lower in cost, its final cost 
being approximately equal to the cost of producing 
just the gear blank by conventional methods. Second, 
the metal powder part is self lubricating. This as- 
sures adequate lubrication of the gear assembly in 
service and simplifies the lubrication problems en- 
countered with the machined gear. 

The important properties of the gears from the 
standpoint of performance are hardness and wear 
resistance. The metal powder gears are hardened to 
a grain hardness of about 62 Rockwell C, and this 
provides a wear resistance about equal to that of 
machined gears made of heat treated SAE 1040 steel. 
The finish tolerances, cited earlier, are easily main- 
tained in the metal powder parts, and their surface 
finish is equal to that of conventional machined gears. 
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BRUSH HOLDER 


The rheostat brush holder is made in three sizes. 
The one shown in the photograph is about 1 in. long 
and 3g in. square, with a 3/16-in. slot in the top 
for holding a graphite brush. There are a number 
of critical requirements that must be met in the 
manufacture of this brush holder. The graphite brush 
assembly is soldered between the two ears of the 
holder; therefore, the part must be receptive to 
soldering. To assure proper contact of this brush with 
the rheostat windings, close tolerances must be main- 
tained. Between the ears, the over-all tolerance is 
on the order of 0.0005 in. and on the outside dimen- 
sions it is 0.001 in. The part must also have high 
conductivity and not discolor excessively with han- 
dling. Finally, the part must have sufficient tensile 
strength and ductility to prevent breakage. 

The conventional method of producing the brush 
holder was by either machining from 85-15 brass 
bar stock or machining and finishing from extruded 
stock. Both methods required costly machining, de- 
burring and finishing operations. To cut the cost of 
producing the part, development of a metal powder 
part was undertaken by the American Sintered Al- 
loys, Inc. For an acceptable metal powder part, the 
requirements listed earlier had to be met, and this 
was done successfully. 

A high density 85-15 brass powder, when ac- 
curately processed through the pressing and sintering 
operations, was found to have a conductivity at least 
95% of that of brass bar stock. The solderability 
of the metal powder part also proved satisfactory, 
and the close tolerances previously mentioned were 
maintained. The finish obtained was bright, clean, 
smooth, and free of machining marks and burrs. 

Thus, from the standpoint of performance the 
powder metallurgy part was equal to the part made 
by conventional methods 
therefore, 


The deciding factor in its 
were the savings realized in pro- 
duction cost. The die costs were normal, being about 
equal to a die casting die for the same job. Scrap 
loss was negligible, and the savings per part amounted 
to about 25% 


favor, 






FUSE WASHERS 


In general, metal powder parts have been con- 
sidered unable to compete with stampings because 
stamping is a comparatively low cost production 
process. However, in recent years powder metallurg 
has replaced stamping in a number of applicatio 
particularly where it offers savings through design 
changes and improvements. A typical case is that of 
fuse washers for replaceable electric fuses produced 
by Sintered Metals, Inc., for the Chase-Shawmut Co 

The washers fit on the ends of a fuse tube and ar 
designed for quick removal and assembly when re 
placing burn-out fuse elements. They range in size 
from 0.8 in. to 2% in. in dia, and from 0.23 to 
0.38 in. thick. As seen from the photograph, ther 
is a stepped rectangular slot in the center of 
fuse through which the contact blades of the fuse 
protrude. The successful operation of the fuse d 
pends upon having proper clearance between the 
blades and washers to assure the release of gases 
when the fuse “blows.” For this reason tolerances of 
-0.0025 in. must be maintained on the slot di- 
mensions. 

The washer was formerly made up of two stamp- 
ings and required a comparatively intricate design 
to assure proper clearance upon assembly in the fuse 
By adopting powder metallurgy to produce the 

washers, it was possible to simplify design and make 
them in one piece instead of two. The critical slot 
tolerance was successfully met, as is proved by the 
fact that 4% million of one particular size washer 
have been shipped without a reject from failure t 
meet the tolerance requirements. A further advan- 
tage of the metal powder fuse washer is that it sim- 
plifies assembly of the fuse and also makes it more 
easily replaced. 

The washers were made originally of copper, but 
t present 80-20 brass is being used. The cost of this 
part is reported to be approximately equal to the cost 
of producing the part by stamping. However, since 
assembly of the washer in the fuse is simplified with 
the one-piece metal powder washer, over-all cost of 
the fuse is reduced. 
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DOUBLE SLIDE BEARING 


This double slide bearing, used in business machines, was specifically 
designed as a metal powder part after various other designs proved 
impractical. The part, made by Sintered Metals, Inc., is 42 by ¥% by 
5/16 in. thick, and has two bearing surfaces. The one bearing surface 
is a Y4-in. shaft hole and the other is a 4-in. slide-way. A 1/16-in. 
hole is drilled through one side of the part perpendicular to the shaft 
hole bearing surface. The tolerances on the bearing are quite critical. 
The over-all tolerance on the width of the slide-way and on the shaft 
hole diameter is 0.001 in. 

In designing the part, a series of three steel stampings joined by 
spot welding were considered. This was a costly method of fabrication; 
in addition, when assembled into the main unit, the tolerances could 
not be maintained and improper alignment resulted. A machined part 
was also considered but was rejected because of the high cost. 

Following this preliminary work, the double slide bearing was 


designed as a single piece to be made of 85-15 brass powder. The results were highly satisfactory. The 

specified tolerances were met and the problem of maintaining proper alignment in assembly was eliminated. 

' The important service properties of this part are wear resistance and bearing properties, and these were found 
to be satisfactory in the metal powder part. 

Since these double slide bearings made by other methods did not reach the production stage, no data on 

savings possible through use of a metal powder part are available. However, it can be said that one of the de- 

ciding factors in choosing the metal powder part was the evident savings in cost over the stamping and 


machining methods of production. 





SHEARING HEAD BLOCK 


_ The case of the outer shearing head block used in The old shearing head block assembly made by 
the Schick electric dry shaver and manufactured both machining methods consisted of two rectangular 
by Presmet Corp. and American Sintered Alloys, Inc., blocks which were cut out of SAE 1020 steel bar 
well illustrates how producing a part by powder metal- stock. The production operations involved drilling 
urgy often permits a number of cost saving design the holes, milling the notch and then machining to 
hanges not only in the part itself but in other parts final dimensions. The shell used with the machined 
t the assembly. Reference to the accompanying pho- shearing block was a complex machined part and 
tograph shows that the outer shearing head block con- was joined to the block by soldering. 

sists Of a block about 114 in. long having three holes Powder metallurgy was adopted to produce this 


and a narrow slot in the bottom. 


F fastened a serrated shell. 
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To the block is part primarily because the rectangular blocks could 


be produced at a lower cost than possible by ma- 
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chining. An iron-base powder having a composition 
of around 3 to 5% copper, 0.15 to 0.30% carbon 
and the balance iron was found satisfactory for the 
job. The powder metallurgy part was designed as 
one piece instead of two, and joined to the shearing 
head shell by four spot welds on each side. At first, 
steel dies were used for pressing the metal powder 
part, but when they proved unsatisfactory, carbide 
dies were adopted with success. Because of the rela- 
tively high production runs, the difference in cost 
between carbide dies and steel dies was insignifi- 
cant. 

After the initial success of the metal powder parts, 
several design changes were made which further cut 
production costs. Four projections were placed on 
both sides of the block. This permitted the use of 
a One-operation projection weld in place of the four 
spot welds on each side. In addition, the block was 
redesigned with “ears” to provide a more rigid sup- 
port for the shearing head shell. This, in turn, per- 
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mitted a redesign of the shell from a complex 
machined part to a simple stamping. 

In considering powder metallurgy for this 
it was also necessary to investigate its weldability 4, 
well as whether it could be chromium plated, }, 
was found that the weldability was about the same 
as the machined part as long as the part was kept 
free of oil. In plating no difficulties were encount 
and a chromium plate essentially equal to that op 
bar stock was possible. However, absolute cleanliness 
is essential and electrolytic cleaning of the part before 
plating is required. 

It is difficult to give the exact savings realized 
through the use of powder metallurgy for this parr, 
because of the many design changes and factors ip. 
volved. Also, the particular shearing head block dis. 
cussed has just gone into production and no figures 
are available. However, based on an earlier and similar 
head, a conservative estimate of savings is between 
30 and 40%. 


STARTER GEARS 


An interesting and unusual case involving a switch 
from a plastic part to a metal powder part is that 
of the starter gear produced by American Sintered 
Alloys, Inc. for use in the same dry shaver alread; 
referred to in a previous case history. The part is a 
small circular gear, about 4 in. in dia. and in. 
thick. In operation it meshes with another set of 
teeth. Since in the initial meshing the teeth actually 
clash together, the gear must be able to withstand 
considerable abrasion and shock. 

The first starter gears were made of nylon. How 
ever, it was found that this plastic was too soft to 
resist abrasion; it was also too flexible, and difficult 
was encountered during assembly because it flexed 
out of shape. A phenolic plastic was then tried 
Although it proved rigid enough, its shock, wear and 
abrasion resistance was low; also, the cost per part 
was higher than that of nylon. 

The next step was the development of a metal 
powder gear. A heat treatable iron alloy powder of 
20% maximum porosity, having a 25,000 psi. tensile 
strength and a 73,000 psi. modulus of rupture, proved 
satisfactory. To produce the part by powder metal- 
lurgy, the metal powder is pressed to shape using 
carbide dies and then sintered. Although this metal 
powder is heat treatable to greater physical proper 
ties, it is not required. The gear requires no coining 
operation and is used as sintered. The final operation 
is to impregnate the gear with oil. 

It was found that powder metallurgy provided a 
gear equal in cost to the nylon part and cheaper 
than that made of the phenolic plastic. Also, the 
metal part was harder, had greater abrasion and 
shock resistance than the plastic parts, and did not 
distort during assembly. In addition, better tooth 
shape was obtained and the gear design was sim 
plified by elimination of the shroud formerly required 
on the plastic gears to meet strength requirements. 
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Copper alloys are melted in oil-fired furnaces, four of which are seen in this illustration. 








| Close Control Required in Casting 
| High-Conductivity Copper Alloys 


yf j by PAUL G. MAGANUS, General Manager, Warren Foundry Div., Progressive Welder Co. 








; HEN HEAVY ELECTRICAL CURRENTS must be car- 
| ried with minimum loss, the choice of metals 
to serve as the conductor is quite narrow. 

— Copper, silver, or aluminum will be considered as the 
Impurities, as well as first choices if conduction is to be made under ordinary 
x improper heat treatment, conditions prevailing in industry. If the parts to act 
x as the conductors are moderately large in size, and 
cause electrical conductivity to must be sold at competitive prices, silver will drop 

out of the picture because of price. When the piece 

drop; thus all foundry steps must POSSesSs structural strength as a part of a machine 


are carefully watched. in addition to the conductivity requirement, the choice 
is narrowed down to copper and certain of its alloys 


for all practical purposes. Aluminum possesses fair 
electrical conductivity, but in the strong alloys con- 
ductivity falls off rapidly. 
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This is the choice that has been made in designing 
the welding jaws for spot welders, especially for the 
portable welding guns. Clamping pressure must be 
exerted through the jaws, so that a high degree of 
strength is necessary. The electrical currents carried 
are high enough to demand excellent electrical con- 
ductivity as a prime requisite, to maintain the elec- 
trical efficiency of the machine. 

Two compositions meet requirements for practically 
all of this work. They are: 


1. Cast high-conductivity copper, used when 
some sacrifice of strength can be made in the 
interest of best possible conductivity. 

2. Cast beryllium-nickel-copper alloy, used when 
best strength or least weight must be com- 
bined with the required high electrical con- 
ductivity. 

Production of the pieces required in these copper- 
base compositions entails foundry techniques differing 
somewhat from those in the ordinary brass foundry, 
with controls carried to considerably greater degree. 
Electrical conductivity falls off sharply with increase 
of impurities in most conductive metals, and this is 
the case with copper also. For example, slight changes 
in the treatment of the melt will lower the electrical 
conductivity of the conductive copper from an equiva- 
lent of 90% to about 80%. This change is very im- 
portant in a material designed for maximum conduc- 
tivity. 

Of the foundry practice in general, sand control is 
a daily routine. Green and dry sand molds are used, 
with skin-drying done by a torch. Skin-drying of the 
molds with infra-red heat is contemplated as an early 
step in an attempt to increase production without en- 
larging the actual working space. The actual mold 
surfaces are given a fine graphite cover to improve 
the surface of the metal. Melting is done in oil-fired 
pots, covered during melt-down, and only opened for 
the purpose of making additions to the charge, or for 
pouring into the ladles. 

Control of the quality of the ingot materials is of 
utmost importance. No scrap metal whatever is used 
in making up the charges; copper is supplied as 
electrolytic copper, and the alloying elements as master 
alloys of high purity. Gates and risers normally com- 

se not more than 50% of the melt so as to obtain 
metal of the dense quality required, and are carefully 
segregated according to composition, cleaned, and 
returned to the appropriate storage space. 

A complicating factor in producing the copper and 
alloy castings for welding applications is that most of 
them must have cast-in tubes for cooling water. These 
tubes are of nickel, stainless steel, or plain carbon 
steel, depending upon conditions in the end use of the 
product. It is necessary, then, to pour the copper 
around the tube in the mold so as to (1) insure a good 
bond between tube and copper over all mutual areas, 
to obtain rapid heat transfer in the finished piece; and 
(2) to prevent collapse of the tube during the period 
when it is subjected to the heat of the molten copper, 
or while the metal cools and contracts. 

The problem of tube collapse has been met by weld- 
ing shut both ends of the tube and filling with nitrogen 
gas at a pressure just above atmospheric before seal- 





ing. This not only prevents collapse of the tube, by; | 


stops any molten metal penetration of the tub, pel 
through a defective seam, and reduces the danver of ab 
“blows” in the casting. Shot blasting of the excerna| co 
surfaces of the tube has been sufficient to effect a good po 
bond during casting in most cases, but coating of the mt 
tube with copper, by either electroplating or metal. bu 
lizing, has been resorted to when necessary. wi 
Beryllium-nickel-copper alloy castings have the fo. is 
lowing composition: vi 
ieMlnie®. os 5. s « sacckates ds 0.5% th 
ER ee eee TT yee 2.0% 
RMS Gin ct kes shes vencoucka Balance 1 
In making up the charge for the furnaces, nickel shot d 
is preheated with dry charcoal in the pots, and elec. n 
trolytic copper is then added. The nickel shot is 93% 0 
nickel, and about 6% silicon. With the flame held ar tl 
or near the neutral point, the material is melted down 
at 2250 F. The silicon acts as a deoxidizer, but to be \ 


sure of deoxidization before adding the beryllium the 
melt is deoxidized with lithium-copper, using a little 
more than 1% of the weight of the melt. The 
lithium-copper is about 2% lithium, and is added by 
introducing to the bottom of the pot, and stirring. 
The melt is then purged with dry nitrogen gas for 
about 3 min. A stainless steel tube with %-in. holes 
along its side, and with the end sealed off, carries the 
nitrogen gas to the bottom of the pot and permits it 
to bubble through the melt. 








































A portion of Warren's core room. Cores in the foreground are 
for welding machine arms. 
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Beryllium is added as a 4% master alloy with cop- 
pet. The ingots of the concentrate are preheated to 
about 1000 F before addition to the furnace; this 
cools the melt to about 2000 F. It is reheated to 
pouring temperature, about 2150 F, and poured im- 
mediately. Super heating and long holding favors 
burning away of the beryllium, and contamination 
with the furnace gases. An exothermic riser compound 
is used immediately after pouring the metal to pro- 
vide a hot top in the open risers. The castings are 
then permitted to cool to about 1000 F for shakeout. 

After a careful cleaning, the castings are given a 
solution heat treatment at 1550 F for 2 hr. or more, 
depending upon the size of the casting. A cold-water 
directional quench: follows, and a precipitation treat- 
ment completes the process. Precipitation is carried 
out at 870 to 900 F for about 3 to 4 hr., the time and 
temperature depending upon various conditions. 

The copper-alloy castings made by this procedure 
will have the following properties: 


55% of standard 
copper 

70,000 to 75,000 psi., 
average 


Electrical conductivity ... 
Tensile strength 


Yield strength (1/100 in. 
in 2 in.) 

Elongation 

Density 

Hardness 


45,000 to 48,000 psi. 
10 to 13% 

0.32 Ib. per cu. in. 

85 to 90 Rockwell B 


When the design requirements are such that elec- 
trical conductivity must be higher than is possible to 
obtain with the strong alloy, the parts may be cast of 
high-conductivity copper. In this case the charge con- 
sists of electrolytic copper only, with about 2 oz. of 
phos-copper added to deoxidize the melt. The phos- 
copper is about 15% phosphorus. After melt-down, 
lithium-copper is added, as in the case of the beryllium 
alloy, and a purge with nitrogen follows. ‘ 

Pouring is done as with the alloy, and the copper 
comes out of the molds dead soft, due to the complete 
annealing in the molds. Physical properties are about 
as follows: 


Tensile strength ....... 25,000 psi. 

Elongation 50% 

Hardness 30 Brinell (500 kg. 
load, 10 mm. ball ) 

.. 89 to 90% of stand- 
ard copper 


Electrical conductivity 


While electrical conductivity will fall within the 
80 to 90% range, it is controllable within that range 
to some extent. If a conductivity of about 90% is 
required, deoxidization with phos-copper is omitted 
and especial care is taken to avoid contamination of 
the metal. 

If the design requirements dictate the use of high- 
conductivity copper, but the member must still carry 
stresses, the piece is made larger than a similar mem- 
ber of beryllium-copper alloy. 


A portion of the molding department at Warren Foundry. The open flask shows a mold for a large, portable welding gun. 
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Shot Blasting 
Replaces Pickling 
on Some Steet 


Cleaning Applications 


by KENNETH ROSE, 


Western Editor, Materials & Methods 





Where applicable, blast clean- 


ing saves cost and space over the 


usual pickling set-ups. 





be cleaned in preparation for processing, pickling 
in acid is one of the standard procedures. Acid 
pickling is an effective method of removing an oxide 
film from the metallic surface, leaving a clean area 


Wi-< THE SURFACE of iron or steel pieces must 
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for heat treating, forming, forging, machining, pla. 
ing, etc. Recently it has been found that anothe, 
process, blast cleaning, overlaps many of these same 
fields of metal preparation. Several important instal. 
lations now in successful operation show that the 
engineer concerned with the cleaning of metal and 
other surfaces as a preliminary to further Processing 
will do well to consider whether blast cleaning might 
meet his needs more economically than some of the 
other, more orthodox methods. 

A proponent of this newer phase of blast cleanin 
is American Wheelabrator & Equipment Corp., which 
has had long experience in the production of blast 
cleaning equipment for industry. The Wheelabrator 
cleans by the abrasive action of a stream of very smal] 
pellets, usually of chilled iron, propelled by the cen. 
trifugal force of a rapidly rotating impeller. There 
is no air blast. While blast cleaning has shown sub. 
stantial cost savings over pickling im those cases 
where a careful cost analysis has been made, it must 
not be assumed that this method of surface treatment 
is capable of replacing pickling in all applications. 
The two methods have a zone of overlapping utility, 
and it is in this zone that the engineer should con- 
sider both costwise. 

It is well to consider at once some of the circum- 
stances in which blast cleaning is and is not effective, 
so that its field can be more clearly defined. Here 
they are: 

1—Blast cleaning can be used efficiently only when 
the material to be removed is hard and dry. 

2—If grease, oil, or tar contaminate the surface, a 
degreasing process must precede blast cleaning. 

3—Any tacky surface contaminant will attach itself 
to the abrasive, and will prevent satisfactory opera- 
tion of the machine. 

4—With surfaces other than iron or steel, the prob- 
lem of contamination of the surface with iron dust 
must be considered. This is not necessarily a bar, as 
several methods to control this contamination are pos- 
sible, but it is a point that must be given considera- 
tion when planning a cleaning department. 

The fields of use in which blast cleaning has success- 
fully competed with pickling include the following: 

1—For cleaning rough castings. Cleaning is here 
intended to remove adhering sand as well as oxide 
scale. As an abrasive cleaning of some type frequently 
precedes the pickling, a single blast cleaning that will 
prepare the castings for further work has an obvious 
advantage. 

2—For cleaning finished work for reconditioning 
or repair. If the piece is of such nature that blast 
cleaning will not mar machined surfaces, the method 
will usually remove adhering dirt, rust, or old paint 
economically. 

3—For cleaning preliminary to electroplating gal- 
vanizing, hot dip coating, or metallizing. When elec- 
troplating is to be used, blast cleaning produces a 
clean metallic surface without the danger of occluded 
hydrogen. The cleaning must be done with fine grit, 
however, if a smooth surface is to result. In the case 
of any of the other coating processes, a coarser grit 
will roughen the surface slightly, and so will clean 
and condition the surface at the same time. 
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Rotary tumbling and blasting equipment in use at Iroquois Foundry Co., Racine, Wis., handles heavy parts. 


4—For cleaning strip or sheet before cold rolling. 
While blast cleaning does a rapid, economical job, 


it is occasionally desirable to follow it with a brief 
20- to 30-sec. pickle to remove iron dust from the 
metal surface. This is especially true in the case of 
stainless steel, where the iron dust would seriously 
contaminate the surface. 

Several additional surface treatments in which blast 
ee is used, though not strictly as a substitute 
tor pickling, might be mentioned here. They include 
the preparation of steel surfaces for rubberizing, the 
cleaning of molded rubber articles to eliminate mica 
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ot other mold release agents in preparation for adhe- 
sive bonding, blasting to remove fins or flash from die 
cast or die forged pieces, blasting of plastics parts to 
roughen surfaces for cementing or bonding; to re- 
move flash; or, to produce a frosted effect in clear 
plastics; and finally, the treatment of glass to produce 
a frosted effect. 

The machine itself is quite simple in its working 
parts. The abrasive is collected in a hopper under 
the work, is carried by a bucket conveyor to an over- 
head separator where it is cleaned, then passes into 
a storage hopper. Gravity feed carries it to the im- 














Three views of pressure cooker lids finished for plating by shot blasting. Lower right shows 
the piece before cleaning, left shows after cleaning, and the piece above after plating. 


peller wheel as required. The amount of abrasive fed 
to each vane of the impeller is controlled by a station- 
ary cage at the center of the wheel, the control cage 
measuring the abrasive and delivering the proper 
quantity to the bladed sections of the wheel. The 
wheel is 191 in. in dia. and revolves at a speed of 
2250 rpm., giving it a tip velocity of 14,000 ft. per 














min. About 300 Ib. of chilled iron shot or grit travel- 
ling at this velocity is flung at the material being 
blasted each minute that the machine is in operation. 

While the intensity of the blast could be con- 
trolled by regulating the fineness of the shot, regu- 
lating the speed of the wheel, or changing to a wheel 
of different diameter, it is general practice to do the 


S.A.E. Abrasive Sizes Recommended for Most Effective Blast Cleaning 
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regulating by use of shot size only. Coarser grades 
of shot give quicker cleaning, but a rougher finish 
results. Harder materials can use the coarser grades 
without excessive denting of the surface, however. 
For many purposes the rougher finish is not objection- 
able, as when the metal is to be coated with asphalk; 
in some cases it is desirable, as in metallizing. When 
4 smooth surface is needed, as in electroplating, or 
when soft metals are being cleaned, a fine abrasive 
should be used. 

The abrasive is usually chilled iron shot or grit. 
At times, however, it is desirable to use another Zs 
sive in the machine. These include: 

1—Malleablized iron shot. This material is re- 
ceiving increased pong in blast cleaning. It is more 
expensive than chilled iron, but does not break down 
as quickly, and causes less wear on the equipment. 

2—Steel shot. Used at present in very limited 
quantity only, and only for peening, steel shot lasts 
longer and is easier on the blast machine. 

3—Other metallic abrasives. These may be copper 
shot, copper turnings, or stainless steel shot. They 
are usually made up by the user of the equipment, 
and are intended to avoid contamination of the work 
with iron dust. 

4—Nonmetallic abrasives. Sand, aluminum oxide, 
silicon carbide, plastic pellets, walnut shells, bran, 
corn meal, etc., are used for special purposes, such as 
the cleaning of plastics or obtaining a very fine sur- 
face with soft metals. 

The blast cleaning unit can.be adapted to either 
batch or continuous operation. For batch operations 
tumbling of the work is accomplished by steel slats 
or a rubber belt, permitting the blast to reach all 
surfaces of each piece. The work must be sufficiently 
durable to withstand the tumbling, and should be 
reasonably compact. The size range of pieces suitable 
for tumbling is very wide. Continuous blast cleaning 
may make use of the table type of equipment, loaded 
and unloaded manually, or of special cabinets built 
into a production line. Tables are useful for fragile 
work that cannot be tumbled, for flat pieces, and, in 


the multi-tabie or swing table types, for pieces with 
intricate Cavities, or awkwardly shaped work, or for 
pieces of heterogeneous sizes. 

As compared to pickling, blast cleaning offers the 
following advantages: 1—No waste dis problem 
is created, as with the spent acid; 2—blast cleaning 
equipment requires considerably less floor space than 
pickle tanks and wash water tanks; 3—there is no 
health hazard; 4—the danger of hydrogen embrittle- 
ment of steel is eliminated; 5—no carbon smut is 
left on the surface of the metal; 6—there is no ap- 
preciable metal loss in proper operation; 7—surface 
improvement by peening may be an advantage; 8— 
the equipment is more versatile. 

A large steel company estimated the cost of an 
installation for blast cleaning steel strip at $250,000. 
The company’s estimate for a comparable pickling 
line was $1,500,000. 

In the preparation of hardware, hand tools, etc., 
for japanning, blast cleaning is now being used suc- 
cessfully. Similar preparation of metal surfaces for 
coatings, such as asphalt coating of pipe lines and 
resinous coating of steel drums, is being done by 
blast cleaning. 

The added advantage of roughening of the metal 
surface in addition to cleaning it is shown in the use 
of blast cleaning for brake shoes when brake bands 
are to be bonded to them by adhesives instead of 
being riveted on. The metal shafts for wringer rolls 
and for printer rolls are similarly blast cleaned and 
roughened to permit best bonding to rubber. 

The Draper Corp., Hopedale, Mass., uses leather 
on certain of its steel loom parts. Bonding of the 
leather to the metal is assisted by blast cleaning and 
roughening of the steel. 

As an illustration of the versatility of the uses of 
the process, the A. G. Spaulding Co., manufacturers 
of sporting goods, found that they could greatly 
increase the effectiveness of the bond between the 
leather layers of basketballs by roughening the leather 
slightly. Blast cleaning proved to be the cheapest and 
best means of doing the job. 


Shafts for wringer rolls are cleaned by Wheelabrating. At the bottom is an unfinished shaft; in 
the center the cleaned shaft; at the top the finished wringer with the rubber bonded to the shaft. 
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New Plastics Offer Wide Range of Properties 


and Fabricating Characteristics 


— NEW MATERIALS PREVIEW 





nounced prior to, during and immediately after 

the recent Plastics Exposition in New York. All 
of the materials are designed to provide properties 
that are desirable but heretofore unattainable in the 
plastics families into which these new plastics fall. 
Those to be described here include a new alkyd mold- 
ing compound with remarkably short curing cycle; 
a urea-formaldehyde compound with a shortened 
molding cycle; a high heat-resistant polystyrene; and, 
a highly stable, high temperature thermoplastic. 


Y roan NEW PLASTICS MATERIALS were an- 


Short Cure Thermosetting Resin 


Plaskon alkyd molding compound, developed by 
Plaskon Div., Libbey-Owens-Ford Glass Co., is a 
mineral filled quick setting thermosetting plastic. Of 
major interest is the characteristic which permits the 
material to cure in a few seconds—in most cases 
less than 25 sec. Filler materials now used are clay 
and asbestos. 

In addition to its quick setting characteristic, Plas- 
kon alkyd molding compound is expected to have 
wide application because of its good electrical proper- 
ties, high heat resistance, low moisture absorption 
and good dimensional stability. 

Light, high-speed molding machines can be util- 
ized to form this new material, giving rise to the 


possibility of broadening the field of plastics utiliza- 
tion. Pressures required vary from 400 to 2,000 psi., 
depending upon the piece. 

Plaskon alkyd molding material differs from other 
older materials of the same general class in that 
tensile, flexural, and compressive strengths are some- 
what less than for cellulose-filled thermosetting plas- 
tics. The reduced mechanical strengths are due to 
the mineral fillers used. On the other hand, the heat 
resistance of the alkyd compound permits it to retain 
its strength at temperatures which would cause failure 
of comparable materials. Moldings retain high per- 
centages of strength at temperatures of 300 to 350 
F for extended periods. 

Parts molded of the alkyd material are resistant 
to all common organic solvents and to strong and 
weak acids. Its characteristics make the alkyd com- 
pound particularly suited to electrical and mechanical 
applications. First applications of the new compound 
are in electrical connectors, switch units and similar 
parts. 


Urea- Formaldehyde Compound 


Another material featuring a shortened molding 
cycle is the recently announced urea-formaldehyde 
molding compound of American Cyanamid Co.'s 
Plastics Dept. It has been designated Beetle Med. 
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FC) to indicate its relationship to the company’s 
ell known line of molded articles offered under 

‘name of Beetleware, with the “FC” added to call 
trention to its fast cure. 

Laboratory and field test results show that the 
ire time may be about half that of the standard 
urea plastics. Under carefully controlled processing 
the production rate has risen to almost double the 
former rate. Such a gain can be obtained only when 
|) fast-acting presses are used, (2) prewarming 

carefully regulated, (3) molds are kept in good 
ondition, and (4) operating personnel is properly 

nstructed. Prewarming temperatures become more 

ritical at the faster rates of operation, and must be 
losely controlled. In the mold itself, several bad 
ivities can slow down the press production rate. 
The fast curing feature of this new compound is 
btained without loss of other desirable molding 
jualities. Some of these are: 

Ouick closing time. There is less gas formation 
ith the mew compound. For the molding of some 
hapes it is possible to close the mold directly, with- 

the “breathing” period usually required. 

Low shrinkage. Mold shrinkage compares favorably 
ith that of the standard compositions in urea formu 
it1IONS. 

Good finish. Finish of the pieces as they come from 





NOVEMBER, 1948 





One of the outstanding properties of the alkyd molding compound developed by Plaskon is its arc resistance. Shown here 
are disks made from various plastics, all of which were exposed under an electric arc for 165 sec. under identical 
conditions. The alkyd disk, top right, did not fail in this period, while the other materials failed in periods ranging from 
10 to 132 sec. The tests were repeated (bottom row) after soaking samples in water for 72 hr. 


the mold shows a substantial improvement over that 
of similar pieces in earlier compositions. 

Stability. The molding compound possesses a sta- 
bility comparable to that of other formulations of 
ureas. 

Runs have been made upon such articles as clock 
cases, radio cabinets, closures, watch boxes, electric 
shaver cases, and buttons, with success both in the 
molding and in the end use of the product. 


Melamine - Formaldehyde Material 


A thermosetting resin of high translucency has 
been produced in the melamine-formaldehyde group. 
A product of wwe + Cyanamid Co., it has been 
designated Melmac 404. While it is still too new to 
have gone into a variety of products, even upon an 
experimental basis, it has already won a market in 
the production of fine buttons. Buttons for higher- 
priced men’s shirts and ornamental buttons for 
women’s clothing have found in the pearly trans- 
lucence of this new thermosetting resin a valuable 
feature, along with the resistance to hot water and 
most chemicals. that is typical of the thermosets. 

The translucent melamine combines this optical 
quality with good strength and good resistance to 
impact. It is a premium-priced material. 
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Heat - Resistant Polystyrene 


Polystyrene P-8 is a new product of the Chemical 
Div., Koppers Co., Inc. The plastic is described as 
a high heat-resistant, low shrinkage polystyrene offer- 
ing three characteristics not previously available in 
this type of plastic. The special properties are: (1) 
It is the first heat-resistant polystyrene that can be 
molded into a glass-clear product as well as in any 
desired color; (2) it molds as easily as regular grades 
of polystyrene; and (3) when made in colors, the 
material shows high resistance to fading, even when 
submersed in boiling water for extended periods. 

According to Koppers, the manufacturing methods 
involved in producing P-8 are such that no premium 
price is necessary. Most heat-resistant polystyrenes 
demand a premium. 

P-8 is not intended to replace other grades of 
polystyrene, but is expected to extend the range of 
application of these thermoplastics. Molding cycles 
are as short or shorter than for general purpose type 
polystyrene, but cure time is shorter. 

Koppers P-8 is expected to find wide use for 
household utensils which might be subjected to 
scalding dish water. These would include knife and 
fork handles, funnels, tea strainers, and the like. 
Other indicated applications are bright colored radio 
cabinets and storage battery cases and other parts 
where crystal-clarity is desired together with high 
heat resistance. 


Stable, High Temperature Thermoplastic 


An interesting new thermoplastic is available in 
limited quantities from the M. W. Kellogg Co. Known 
as Kel-F, the material offers high temperature proper- 
ties, stability of physical properties over a wide 
temperature range, and inertness to chemical attack. 
It can be formed by compression, transfer and in- 
jection molding as well as by extrusion. It has been 
made in the form of sheets, films, tubing, rod and 
shaped pieces. 

Extensive tests indicate that Kel-F has satisfactory 
properties at temperatures between -320 F and 390 F, 
a range of over 700 F. The material has a low cold 
flow factor, excellent water resistance, and acts as 
both an electrical and heat insulator. It can be 
punched, drilled and machined to close tolerances. 

Heat treatment can be used to vary the properties 
of Kel-F. Stable properties at use temperatures are 
obtained by heat treating at higher temperatures. By 
heat treatment, the material can be made relatively 
soft and resilient, resembling a plasticized material, 
or harder and less yielding, without sacrifice of 
stability properties. 

Kel-F is said to have high impact strength at low 
temperatures and to be resistant to thermal shock. 

Expected uses for Kel-F are for such products as 
pump and valve packings and valve seats for use 
with corrosive liquids and gases; gages in place of 
glass in flow meters; laboratory tubing; electrical 
insulation; air and gas pressure safety valves; and 
similar types of applications where the material is 
likely to encounter dampness, relatively high tempera- 
tures and corrosive media. 
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Abrasion - Resistant Vinyl 


Announcement of Ultron, a new vinyl formulation 
by Monsanto Chemical Co.'s Plastics Div., was timed 
with the Plastics Show. The plastic is still in shor 
supply, but has been proved in test applications and 
in development. Commercial quantities are available 
in film form, and as sheeting. 

Ultron is a straight polymer of vinyl chloride, with 
suitable quantities of plasticizer added for develop. 
ment of special properties. This use of the straight 
polymer instead of copolymerization gives the resin 
the following advantages: 

(1) Higher heat resistance. The copolymers of 
vinyl generally have lower softening temperatures 
than the chloride polymer. 

(2) Better resistance to chemical attack. While the 
decreased solubility in chemicals is not always an 
advantage, the property is available when desired. 

(3) Higher abrasion resistance. The straight resin 
is harder and more resistant to scuffing. It is also 
stiffer unless suitably plasticized. 

The resin and the resin compound are available, 
as well as the film and sheet stock. A field in which 
it has shown up well in tests is in the coating of 
wire, where it combines the good electrical resistance 
of the vinyls generally with the resistance to heat 
and abrasion mentioned above. 





The heat-resistant polystyrene P-8 made by Koppers Co. 
withstands boiling water. Here are compared general purpose 
polystyrene and the new P-8, both of which were tested in 
boiling water. As can be seen, the general purpose material 
was badly deformed. 
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Synthetic Sapphires 





Provide High Finish 


for Machine Parts 


by N. BRUCE BAGGER, 
Associate Editor, Materials & Methods 





Surpassed in hardness only by 
diamonds, these man-made gems 
for industry are excellent wearing, 


bearing, or cutting materials. 





recorded history, mankind sought these glittering 

baubles as outward signs of wealth and power. 
But the ancients little realized the potential power 
that lay beneath the surface of their precious stones. 
Today, these gem materials, now man-made, provide 
industry with its most valuable tools, their value far 
exceeding that of by-gone treasure troves. 

Among these industrial gems are synthetic white 
sapphires—unicrystalline forms of aluminum oxide. 
These gems are extremely hard and wear-resistant, and 
can be finished to exceptionally smooth surfaces. The 
sapphire’s hardness rating of 9 on Mohs’ scale com- 
pares favorably with that of the diamond at 10. When 
bonded to metals, sapphires provide wear-free faces 
for machining, gaging, and bearing uses. 

Typical of these industrial uses of synthetic white 
sapphires is the finish work done on spectrophotom- 
eter defining jaws at National Technical Labora- 
tories, South Pasadena, Calif. The material used in 
these jaws is known as ‘engraver’s brass, high in lead 
content. Prior to finishing, the jaw blanks are cut, 
milled, and lapped to extremely close tolerances for 
flatness and parallelism. With this done, the final 
finishing operation takes place. 


f= HAVE ALWAYS HELD AN ALLURE. Since earliest 


The lathe is set up with both roughing and finishing 
tools mounted in a special face plate, the tools turning 
on a radius of 2 27/64 in. A spindle speed of 1400 
rpm. is used. This develops a peripheral speed of 
approximately 1775 sfpm. The work is held in two 
jigs mounted on the cross-feed compound, each jig 
on either side of, and equidistant from the bed center. 
Each jig holds 16 jaw blanks with a waste piece on 
either end. The jigs are designed to stagger the 
blanks at an angle Het deg. 5 min. The compound is 
set for a travel 5 deg. off the normal. This set-up de- 
velops a radius of 27.9 in. on the machined edge of 
the blank at an angle of 85 deg. It also generates a 
convex surface on one set of blanks and a concave 
surface on the opposite set. 

The rough cuts are made with a standard tool. 
Each pass is about 0.010 in. deep. When the blanks 
are within 0.0012 in. of the finished dimension, the 
—_—— tool is removed. The finish cuts are then 
made with the sapphire tool. Only four passes are 
necessary with this: two of 0.0005 in., one of 0.0002 
in., and a final burnishing pass with the same tool 
setting. This gives a surface finish of approximately 
5 microinches. 

A diamond tool is the only other means of obtain- 
ing a finish such as this. While the finish of the 
sapphire is slightly less than that of the diamond, it 
is entirely satisfactory for the precise work handled 
by the completed instrument in which the jaws are 
used. Diamonds, it was found, chipped considerably 
and resulted in an unsatisfactory cut. This, coupled | 
with the higher initial cost and greater resharpening 
expense, made them a less satisfactory tool. The use 
of tungsten carbide and high-speed steels did not 
produce a good finish. These latter tools left a fine 
wire edge on the jaws, making it impossible to get a 
light-tight closure in the finished instrument. 
































































Fig. 1—General view of lathe set-up | 
during finishing operation. 





Fig. 3—Detail of jaw blanks in jigs 
after final finishing. 








Fig. 2—Detail of sapphire tool 
showing method of mounting. 
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CELLULOSE ACETATE BUTYRATE KEYS Continued use cannot obliterate the numerals from the keys of this Victor 


Portable Subtractor. Double-molded in two contrasting colors, the Tenite keys are produced by the Electric Manufacturing 
Co., San Francisco, Calif. Numerals are molded flush with the key surface to eliminate dirt-catching depressions; no filling or 


wiping with paint is required. The key-molding process is extremely rapid, and the dies produce a high natural luster on the 
finished product. 


CELLULOSE ACETATE BUTYRATE CARRIERS Transparent 


Tenite tubing replaces the opaque fiber midsections of carriers in 
pneumatic-tube systems. These carriers, a product of Standard Conveyor 
Co., North St. Paul, Minn., are made by cementing and riveting 
double-ring indicators and leather covers on either end of the extruded, 
seamless tube. The plastic, in addition to providing transparency to 
speed dispatching, has high impact strength to withstand the normal 
abuse encountered in this type of service. 


Here is materials engineering 
in action... 
New materials in their 
intended uses .. . 
Older, basic materials 
in new applications .. . 











SYNTHETIC 
RESIN-BONDED 
PANELS 


Laminated plastic sheets, con- 
ventionally used for table and 
bench tops, are now practicable 
for drawer and door fronts as 
well. The sheets, produced by 
Farley & Loetscher Mfg. Co., 
Dubuque, lowa, are bonded with 
thermo-setting synthetic resins 
under high heat and pressure. 
Permanent designs or solid col- 
ors are incorporated into the 
top surface and protected from 
translucent resin 


wear by a 


overlay. Inlays can be molded 
flush into the sheets. The pan 
eling withstands temperatures 
to 275 F, and is resistant to 
water absorption, delamination, 


warping, and chipping. 


VINYLITE-FACED HAMMERS 


faces provide the driving power of standard machinist hammers of equal weight. The hammers, produced by the Vichek Tool 
Co., Cleveland, Ohio, can be used without marring easily damaged surfaces. Shop-testing and exposure to corrosive chemicals 
in lead acid tanks and vats reportedly leave the hammer heads unaffected by impact or deterioration. 








Fastened to drop forged heads, these specially compounded elastomeric Vinylite striking 
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at Work 


MAN-MADE LUMBER 


Sawdust, woodchips, and Monsanto's 
Resinox are combined under 300 to 
350 F heat and 200-ib. pressure to 
produce millwork paneling by the 
Curtis Companies, Inc. of Clinton, 
lowa. The phenolic resin binder in- 
creases the dimensional stability 
and water resistance of the natural 
wood fibers, and results in a 
smooth, grain-free surface for the 
molded product. The “boards” can 
be sawed, turned, or otherwise 
handled like wood, and are not 
subject to splitting. The material 
is claimed to be at least as strong 
as wood in its weakest direction. 
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P OLYESTER RESIN HULL Said to be the largest one-piece 


molded plastics item, this 28-ft. personnel boat has been completed 
for the U. S. Navy. The 2600-ib. hull, of polyester resin with glass 
fiber mats as the laminating material, is low-pressure molded in a 
huge rubber bag against a female mold of welded aluminum. Savings 
in hull construction costs approximate 90%. Hull maintenance is 
eliminated, and the dangers of teredo worm and bacteriological 
attack greatly reduced. The first order for these craft has been 
placed with Winner Manufacturing Co. and Marco Chemicals, Inc. 
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ALUMINUM POWER MOWER — Both weight reduction 


and corrosion resistance have been achieved in this electric 
lawn mower by the use of aluminum throughout. The 
motor castings and machined parts are made of aluminum 
as well as the tubing handles, sheet housing, cast wheels, 
and other structural members. The mower utilizes a V-belt 
drive with balanced aluminum sheaves to reduce impact 
shock on the motor when the cutting blade strikes ob- 
structions. The complete mower is produced by Vogt 
Brothers Manufacturing Co., Louisville, Ky. 





ALUMINUM ALLOY PIPE WRENCH Less than hoit 


the‘ weight of a conventional pipe wrench, this unit is 
manufactured by Frontier Bronze Corp. of aluminum alloy 
40-E. The alloy requires no heat treatment, machines well, 
has high yield strength and excellent corrosion and shock 
resistance. In the 18-in. size, this wrench repeatedly 
withstands handle and jaw loads of 13,500 in.-lb. Re- 


placeable steel inserts in the jaws simplify wrench main- 
tenance. 
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Metal Cleaning 


Contents 


by T. C. Du Mond, Managing Editor, 
Materials & Methods 


One of the most important, and sometimes the most 
neglected, processes in metalworking is that of cleaning. 
Cleaning is not merely a final step preparatory to 
further finishing, it is important between other manu- 
facturing steps. This manual is intended to show the 
basic differences between widely used cleaning methods, 


and to point out how they can be applied to the various 
metals. 
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Introduction 


At a glance, it would appear that 
metal cleaning should be a relatively 
simple matter. It is not. There are 
probably more variables in removing 
the unwanted surface matters from 
metals than are present in any other 
processing step. 

The most important elements in 
cleaning are the material to be cleaned, 
the contaminant te be removed, how 
tightly the contaminant adheres, and 
what, if any, further surface treatments 
are planned. 

On certain types of parts which must 
pass through a wide range of manu- 
facturing operations, cleaning may 
enter the picture many times. There 1s 
a possibility that each cleaning step 
will involve a different treatment than 
its predecessor. 

To illustrate how complex the selec- 
tion of a cleaning method can be, it is 
necessary to realize that there are more 
than a dozen cleaning methods; at least 
as many “soils” which may need remov- 
ing; and, 10 or 12 broad metal groups 
Each combination offers a differing 
problem. 

A further consideration in choosing 
a metal cleaning method is the degree 
of cleanliness required, coupled with 
how dirty the surface might be. For 
instance, the removal of cutting oil 
from a machined piece prior to gaging 
Or inspection can be a simple matter 
On the other hand, the same piece 
after heat treating and grinding and 
polishing might be destined for plat- 
ing. In this case, the surface must be 
chemically clean and require a clean- 
ing cycle involving several stages and 
utilizing two or three different clean- 
ing materials. 

In the material to follow it is our 
intent to elaborate on the various 
metheds of cleaning, with particular 
emphasis on the relationship between 
the material being cleaned and the 
method employed. 


The 
of me! 
of clea 
or refi 
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Where applicable, automatic cleaning equipment saves time and increases cleaning output. 
Here is a monorail equipped cleaning machine which combines washing, rinsing and drying in 


one unit. (Photo: Courtesy N. Ransohoff, Inc.) 


Why Clean Metals 


Any material on the surface of metal 
which is not intended to remain there 
aS a permanent covering can be classi- 
fied as dirt. Dirts may result from 
oxidizing, through protection given to 
prevent corrosion during storage, cool- 
ants used during machining, buffing 
compounds, drawing compounds, and 
soot and smut during heat treatment. 
In addition, there are chips, filings 


this case any oxides or other matter 
which might chip or flake must be 
removed. Too, oils and greases must 
be cleaned off to permit adhesion of 
the finish to the metal. 

Should electroplating be contem- 
plated, it is essential that the metal 
surface be both physically and chemi- 
cally clean. Any traces of oils, alkalis 
and other chemical films might impair 
the plating procedure and result in a 
faulty finish. To obtain chemically 
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and plain ordinary dust encountered in clean surfaces, two or more cleaning aj 
commonplace handling. operations are often necessary. / 
Materials that must be removed in- Annealing and other heat treating " 


clude the above mentioned drawing 
and buffing compounds; oils and 
greases; alkalis and alkali salts; soluble 
salts of iron; soap; sulfated or sul 
fonated wetting or emulsifying agents; 
rust; heat scale; oxides; carbon: solder- 
ing and welding fluxes; and solid dirts 

When a part is to be used in its 
natural state, that is without further 
finishing, it will require only a simple 
cleaning which will take off the physi- 
cal dirts. At times it is desirable that 
any oily film remain to inhibit corro- 
sion. 

If the part is to be given an organic 
finish, the problem is different. In 


Operations require that surfaces be free 
of organic matter which could carbon- 
ize and result in faulty surfaces if not 
actually cause physical harm to the 
part. 

Welding, particularly resistance weld- 
ing, requires that surface oxides be re- 
moved in addition to other types of 
dirt. The oxide removal problem i 
particularly difficule with aluminum 
and magnesium, although all metal 
surfaces should be clean. 

Although these are by no means al 
of the cases where cleaning is neces- 
sary, those listed will serve to typify 
the many reasons for cleaning metals. 
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There are five broad classifications 
of metal cleaning methods. Each type 
of cleaning has one or more variations 
or refinements to cover specific circum- 
sances. The cleaning types are: sol- 
vent cleaning; emulsion cleaning; al- 
lali cleaning; pickling and descaling; 
and, mechanical cleaning. 


Alkaline Cleaning 


The oldest, and by far the most 
prevalent, method of cleaning metals 
is by means of alkali compounds. At 
one time caustics were employed, but 
now most of the materials used are 
composites which are formulated to 
achieve several results. This method 
of cleaning proves satisfactory for the 
removal of all types of dirts, with the 
exception of insoluble compounds. In 
practically all cases where electroplat- 
ing is required on steel, at least a final 
lkaline cleaning is essential. 

Alkaline cleaning is considered the 
quality cleaning method and is gener- 


Shown here is a special cleaning unit designed for aluminum ware degreasing. 





Metal Cleaning Methods 


ally used prior to electroplating to at- 
tain a chemically, as well as physically 
clean, surface. While alkaline cleaning 
can be used on most metals, it is not 
used extensively on aluminum, zinc, 
tin and brass. Strong alkaline cleaners 
tend to attack those materials and are 
difficult to control even in more mild 
solutions. 

There are probably hundreds of pro- 
prietary alkaline cleaners. Basically, 
they are soluble alkaline silicates, phos- 
phates, carbonates and hydroxides. 
Some include rosin, soaps and other 
emulsifying agents. Finally, many alka- 
line cleaners contain wetting agents 
which tend to reduce surface tension 
and speed up the cleaning process. 

Alkaline cleaning is done by two 
methods, namely immersion and me- 
chanical washing by means of sprays. 
Immersion cleaning is really a soaking 
process whereby the work to be cleaned 
is dipped into a tank of solution and 
permitted to remain sufficiently long 
to remove the dirt. 


Metal Cleaning 


Mechanical washing is, of course, 
more expensive than immersion clean- 
ing, due to equipment costs. However, 
where stubborn dirt is involved or high 
production is necessary, this method is 
most satisfactory. The sprays used in 
washing machines provide a combina- 
tion chemical and mechanical action 
by directing the solution under pressure 
where it is most needed. The spray 
system can be adjusted to clean intri- 
cate parts and those having deep re- 
cesses. 

Generally speaking, alkaline clean- 
ing is a low cost process. The cleaning 
compounds are comparatively inexpen- 
sive. The principal cost is in keeping 
the solution heated to the boiling point 
(212 F). | 

Although the cleaning compounds 
in use today are not as strong as the 
caustics once used, care should be taken 
in handling the solutions, since they 
can cause physical harm. 

The rinse after alkaline cleaning is 
considered by some experts to be 


(Photo Courtesy Vapor Engineering Corp.) 
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| Gears are being electrolytically descaled by the Bullard-Dunn automatic equipment at 
Caterpillar Tractor Co. (Photo: Courtesy Bullard-Dunn Process Divy., The Bullard Co.) su 
| 
i 
equally important with the actual make any specific recommendation in which electricity 1s used to speed th 
cleaning. After removal from the clean- an article ot this type as to exactly cleaning action. It is frequently used r 
| ing solutions, it is common for a thin what alkaline cleaner to use. All con- prior to electroplating. In most cases l 
| alkali film to form on the metal parts. ditions must be considered before any the heavier deposits of dirt are removed 
These residues must be removed, since choice can be made, including the type by some preliminary cleaning step 
they attack organic finishes. Frequently, and condition of dirt to be removed Electrolytic cleaning results in a cl 
multiple rinses are employed to make ind the specific metal involved. cally clean surface 
certain all traces of alkalis are removed. In this method of cleaning, the alka: 
Included in the rinses are neutralizing Electrolytic Cleaning line cleaning solution serves as th 
baths which make use of dichromates electrolyte. The work serves as ont 


or dilute chromic acid. Electrolytic cleaning is a variation pole and the tank, or specially provided 
It is difficult, if not impossible, to of immersion alkaline cleaning in steel plates, act as the other pole. Cut 
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nt passing through the bath results 

, the emission of oxygen from the 

slus pole (anode) and hydrogen at the 

ative pole (cathode). Action of the 
4s breaks up the oil film holding dirt 

» the metal surface. 

Parts to be cleaned can be made 

1 cathode or the anode. When the 

vork is the anode, the process is known 

reverse current cleaning. However, 

e deaning action is nearly double 
vhen the part serves as the cathode. 

‘kewise, when nonferrous parts are 

eaned they are used as cathodes. 
When anodic cleaning is used on the 
nonferrous metals, tarnishing and cor- 
osion, in the form of oxide films, are 
Jikely to occur. 

Special solutions are recommended 
for electrolytic cleaning. First, the bath 
should have high electrical conductiv- 
ity. Also important, the cleaning ma- 
retrial should contain no _ chlorides, 
which would attack the electrode, and 
no organic materials. Another impor- 

\Migtant requisite is that it be nonfoaming. 

Electrolytic cleaning is performed at 

voltages ranging from 6 to 12 v. and 
P Mecarying 10 to 100 amp. Current den- 
| Biisity ranges between 20 and 60 amp. per 
sq. ft. Temperatures of cleaning solu- 
tions are not as high as in straight 
alkaline cleaning. For steel 190 F is 
satisfactory, while 160 to 180 F is used 
for brass and die castings. 


Solvent Cleaning 


Solvent cleaning is used in several 
ways, all primarily designed to remove 
oils and greases. Some solvent cleaning 
is done by soaking the part in a tank 
of solvent, some by spraying, but most 
involves a process known as vapor de- 
greasing. Both use chlorinated sol- 
vents. Although highly efficient in the 
removal of oils and greases, degreasing 
does not provide the chemically clean 
surface essential for electroplating. 

_ The principle of solvent degreasing 
is this: The hot, heavy vapor of the 
solvent forms the atmosphere inside 


1 


the degreasing equipment. The metal 





- objects to be cleaned are cooled and 
3 6 passed into the vapor atmosphere. 
“t pon striking the cool metal surfaces, 
the vapors condense into liquid solvent, 
if which dissolves those oils and greases 
Soluble in the solvent. 
oe on por degreasing is often preceded 
he [a > ° SPfay or soak in solvent. In addi- 
” "on to removing some of the solid 
d particle dirts through mechanical ac- 
* on, such precleaning lessens contami- 
Nation of the solvent used in final 
)$ 
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cleaning. A final cleaning, if subse- 
quent electroplating is planned, would 
probably involve alkaline cleaning. 

Vapor degreasing is well suited to 
the cleaning of small parts of odd 
shapes where draining is a problem. 
Likewise, it is highly useful in cleaning 
nonferrous metals when water stains 
must be avoided. 

Trichlorethylene and _perchlorethy- 
lene are the solvents used in degreas- 
ing. Their cost is somewhat greater 
than the materials used for alkaline 
and emulsion cleaning. Considerable 
solvent loss occurs, primarily because 
it is difficult to confine vapors within 
the equipment. On the other hand, 
heating costs are less than for alkaline 
cleaning. 

Perchlorethylene is less frequently 
used than trichlorethylene, but it has 
some advantages over the latter. It has 
a higher boiling point, therefore does 
not require that work be cold before 
entering the vapors. Also, since it is 
114 times the weight of trichlorethy- 
lene it is better for solvent spray clean- 
ing. 

The solvents used in this type of 
cleaning are toxic and therefore must 
be used under proper conditions so 
that dangerous concentrations do not 
result. 


Emulsion Cleaning 


One of the newer cleaning methods 
is the use of emulsifiable organic sol- 
vents. Cleaners of this type combine 
the action of a solvent and a soap. Two 
types of cleaners are employed. One 
is based on a hydrocarbon-soluble emul- 
sifying material such as castor oil, tri- 
ethanolamine oleate, acid sludge, or 
sulfonated corn oil added to a high 
flash point naphtha or kerosene. A 
second type blends potassium oleate 
with kerosene and a blending agent 
such as butyl alcohol or cresylic acid. 
Water can be used with either type of 
cleaner up to 10% as an aid to emulsi- 
fying action. 

Emulsion cleaning is considered one 
of the least expensive methods of 
cleaning metals. The materials can be 
used on nearly any metal. They are 
suited to cleaning such metals as lead, 
aluminum and zinc, which are chemi- 
cally active. In some respects it com- 
bines the betcer features of the two 
other principal cleaning methods. 

Cleaners of this type are especially 
helpful in removing stubborn dirts, 
such as buffing compounds and pig- 
mented drawing compounds which re- 


Metal Cleaning 





sist the action of alkaline cleaning 
and vapor degreasing. 

Emulsion cleaning can be done by 
tank dipping or machine spraying. 
Regardless of the method, emulsifiable 
cleaners combine with oil dirts and can 
be rinsed off. Time required to effect a 
clean surface varies with the kind of 
dirt to be removed. The emulsifiable 
cleaners are used at room temperatures. 
After rinsing, a thin oily surface re- 
mains which prevents rusting. This 
film must be removed when electroplat- 
ing is contemplated. 

Parts to be cleaned by the emulsion 
method must be dry. Too, it is not 
considered a good method for parts 
with deep recesses or pockets or on 
groups of parts where locking or nest- 
ing might occur. 

This method serves as an alternate 
to solvent cleaning in- precleaning and 
for the alkaline cleaners where dirts 
which don’t respond to alkaline clean- 
ers must be removed. 


Petroleum Spirit Cleaning 


Another important type of metal 
cleaning is one which is intended to 
remove incidental processing dirts 
rather than to provide the surface for 
plating or other finishing operations. 
This method employs petroleum sol- 
vents. Solvents of this type wash off 
lightly adhering shop dirt, chips, dust 
and the like. Hand wipings is necessary 
to remove heavier dirts. 

Petroleum spirit cleaning is useful 
in cleaning parts prior to or after as- 
sembly. Some delicate mechanisms or 
intricate assemblies might be damaged, 
rusted or stained by other cleaning 
methods. Therefore, the commonly 
used cleaning processes previously de- 
scribed could not be considered. 

Parts or assemblies to be cleaned can 
be either dipped in or sprayed with 
the solvent and then dried by air blow- 
ers after draining. 

Solvents used in this method of 
cleaning are highly volatile and must 
be used only under proper safety con- 
ditions. 


Acid Pickling 


The iron oxides which form on iron 
and steel surfaces as a result of hot 
working or through rusting have to 
be removed for any subsequent finish- 
ing. More satisfactory results in ma- 
chining, grinding and heat treating also 
results when these oxides have been 
cleaned from the surfaces on which 
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Descaling of the 2496 teeth on these parts is performed electrolytically without change of dimen- 
sion. The photograph shows a part before and after descaling. (Photo: Courtesy The Bullard Co.) 


work is to be done. Acid pickling is 
the most common method of removing 
the unwanted oxides. 

Parts which have been exposed for 
some time or which have been forged 
or heat treated are likely to require 
pickling. Likewise, thin oxide films 
which may remain after alkaline clean- 
ing should be given similar treatment 
before electroplating, vitreous enamel- 
ing and phosphate coating. 

The majority of pickling is done 
in either of two acid baths—sulfuric 
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acid or hydrochloric acid. 

Sulfuric acid baths are 6 to 15% 
concentrations of this acid. It is used 
hot (140 to 175 F) and attacks the 
base metal in such a way that the scale 
loosens and falls off. Sulfuric is best 
suited to mild steels, and as the alloy 
content of the steel increases, tempera- 
ture and concentration of the bath are 
lowered. 

Hydrochloric acid in concentrations 
of 5 to 50% used at room tempera- 
tures. It is more costly and faster acting 


than sulfuric acid. This type of picki 
is well suited to the cleaning of pol 
ished steel, as it acts rapidly on light 
oxide films. Many pickling solutions 
contain inhibitors which protect ¢ 
base metal being cleaned. The in! 
tors seemingly protect bare steel 
faces but permit action to continuc 
oxidized areas. 

Pickling is likely to allow residu 
of inhibitors, acid and iron salts. 
prevent pitting and rusting, the latter 
two materials are neutralized in aM 
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Wire brushes are used to clean automotive clutches in this machine designed by Monmouth Products 
ond Osborn Mfg. Co. The method cuts cleaning cost to below half of that required for hand cleaning. 


Inhibitors are cleaned 
regular alkaline cleaners. 


rinse. 


lectrolytic Pickling 


Recently there have been developed 
tic methods of pickling. These 

are particularly useful. in re- 

black magnetic iron oxide, 
dificule to remove in still 


i¢ method, the Bullard-Dunn 
B Proce ,a 10% sulfuric acid solution is 
psed as the electrolyte and the work is 


NOVEMBER, 1948 


made the cathode. Anodes are high 
silicon iron, with the exception of one 
or two in each bath, which are made 
of tin. The bath is heated to between 
140 and 150 F and electricity supplied 
at a current density of 60 amp. per sq. 
fr. at between 4 and 9 volts. The com- 
bination of the acid action and gas 
evolution removes scale or rust and 
recovers the area with a coating of tin. 

The tin prevents the base metal from 
being attacked and its presence in the 
bath increases the bath’s throwing 
power, making it act on inner recesses. 


After parts have been removed from 
the bath, the tin surface can be left on 
or removed as desired. However, if the 
parts are to be plated, porcelain enam- 
elled, blackened or given a phosphate 
coating, the tin must be removed. 
When tin is to be removed, electrolytic 
alkaline cleaning is used with the work 
serving as the anode. 

In another method, a two-stage sys- 
tem. the work is first used as the cath- 
ode in a 10 to 20% sulfuric acid bath. 
Next it is made the anode in a 40 to 
50% sulfuric acid bath. The baths are 
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This specially designed machine is used by 
International Harvester Co., to clean engine 
blocks. The machine turns the block so the 
cleaning solution can be sprayed into holes. 
After cleaning, the block is rotated at a 
higher speed to facilitate draining. (Photo: 
Courtesy R. C. Mahon Co.) 
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vated at 90 F and current densities 
,100 to 150 amp. per sq. fe. By this 
ethod parts are descaled in the first 
e but retain an acid smut. The 
nad stage is provided to remove the 
rrlectrolytic cleaning is several times 
wre rapid for pickling than is still 
‘ckling. The electrolytic descaling 
cess described was developed and 
s parented by the Bullard-Dunn Proc- 
ks Div. of The Bullard Co., Bridge- 


rt, Conn. 


echanical Cleaning 


In addition to the chemical cleaning 
methods previously described, there are 
veral other cleaning processes which 
an be classed as mechanical cleaning. 
These methods are employed on their 
pwn merits for certain classes of work, 
but find greatest application in con- 
ection with certain tasks which can- 
ot be performed by other types of 
leaning. 

Blast Cleaning — Metallic shot as 
well as sand or other mildly abrasive 
materials are used as the cleaning 
media in blast cleaning. The cleaning 
material is forced against the parts to 
be cleaned by air pressure or by being 
hrown and, in effect, knocks the dirt 
off the parts. In general, this method 
is employed in cleaning castings, forg- 
ings, heat treated parts, stampings and 
weldments. Blast cleaning can be used 
to remove scale, dirt, rust and small 
surface defects. Alkali cleaning is 
recommended after blast cleaning and 
before electroplating. 

_ Tumbling—Small castings and forg- 
ings, weighing 10 Ib. and less, are 
often cleaned by tumbling in rotat- 
ing equipment. Cleaning is achieved 
through the action of metallic or 
abrasive stars, jacks, slugs or balls 


against the parts as they are tumbled 
about during rotating of the barrel. 
Some cleaning agents are used dry, 
while others are contained in a slurry. 
In addition to cleaning surfaces of 
sand, scale, rust and similar dirts, tum- 
bling removes fins, burrs and sharp 
edges from the parts. 

Wire Brushing—Small, easily han- 
dled parts can be cleaned by wire 
brushing. The brushes can be hand 
propelled or motorized. Scale, rust, 
oxide coatings and tool marks can be 
removed in this manner. Oxide coat- 
ings on such materials as magnesium 
can best be removed by wire brushing 
in preparation for welding or soldering. 

Flame Cleaning—While not strictly 
a mechanical method, flame cleaning 
can be placed in that category. Flame 
cleaning is used primarily on large 
structural shapes made of ferrous ma- 
terials. In this method, the surface to 
be cleaned is superficially heated with 
an acetylene burning torch. As the 
surface heats up, scale and rust flakes 
fall off, or can be easily knocked off. 


Rinsing 

While selection of the initial clean- 
ing method is of utmost importance 
in preparing metal parts for subsequent 
finishing or use, the results of a good 
cleaning method can be negated by 
faulty or incomplete rinsing. Just as 
the choice of cleaning method is dic- 
tated by the soil to be removed and 
final finish of the part, so is the rinse 
determined by final requirements and 
previous cleaning. 

When any one of various finishes 
are to be applied to the metal part 
which has been cleaned, it is impor- 
tant that all traces of alkalis, soluble 


iron salts, soaps, wetting agents, strong 
acids and oil film be removed. The 








usual practice is to neutralize alkalis 
by means of an acid dip and to offset 
acid’s effect by alkaline rinse. 

When parts are to be electroplated 
or enamelled, it is recommended that 
they be given an acid dip. However, 
between the alkaline cleaning and the 
acid dip a good rinse is necessary. This 
is demonstrated by the possible effect 
of the acid dip on a part which has 
been cleaned of saponifiable grease. If 
the soap formed during cleaning is not 
completely removed in a rinse, a grease 
will reform through action of the acid, 
making the entire cleaning cycle use- 
less. 

One type of acid dip, which is used 
prior to painting, consists of a solution 
of 0.01 to 0.1% phosphoric or chromic 
acid. The solution is kept hot so that 
it will dry rapidly on the metal sur- 
face. With this type of dip, the pH 
must be carefully controlled, keeping 
the pH between 3.0 and 5.0. This 
solution neutralizes contaminants and 
leaves surfaces passive. 

When parts are to be plated, an 
ideal method of rinsing is through two 
stages. First a warm rinse is employed. 
This is followed by a cold rinse so the 
parts will remain covered with water 
when it enters the plating bath. 

Not all surfaces should be given a 
complete rinse, however. For instance, 
steel parts that are to be stored or sent 
to inspection should not be thoroughly 
cleaned. It is likely that as the part is 
removed from the cleaning bath a slight 
oil film will remain on its surfaces. 
This film should not be removed since 
it will serve to protect the part from 
rusting. 

A good means of testing for a clean 
surface is the water break test. Water 
will not adhere to oily surfaces, so if 
the entire surface of the parts will re- 
tain water it is safe to assume that 
the surface is clean. 


Cleaning of Specific Metals 


While some metals can be cleaned 
by practically all of the commercially 
pused methods, extreme care must be 
used in cleaning other metals. Caution 
iS needed, particularly in cleaning such 
PSurface active metals as aluminum, 
Magnesium, zinc, copper and _ brass. 
Some cleaners do not attack those 
metals, but also they do not provide 
the chemically clean surfaces required 
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for certain finishing operations. In the 
section to follow, recommendations 
will be made for certain of the more 
difficult to clean metals. 


Aluminum 


Aluminum is sensitive to both acid 
and alkali type cleaners. Aluminum die 
casting alloys are particularly suscep- 
tible to attack by alkali cleaners. How- 


ever, to paint, electroplate, anodize or 
spot weld aluminum, clean surfaces are 
necessary. Cleanliness includes the re- 
moval of the natural oxides which 
form on aluminum. 

Hand Cleaning—While hand clean- 
ing by means of various solvent solu- 
tions can be used on aluminum, this 
method is not too satisfactory. In many 
cases the dirt film is merely spread 
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around rather than removed if cleaning 
is carelessly done. 

Solvent Dip Cleaning—Dip tank 
cleaning of aluminum in a solvent is 
not too effective, since the oils and 
greases soon contaminate the solvent. 
Oil and grease globules which remain 
suspended in the solvent tend to ad- 
here to the work. 

Acid Cleaning —Certain types of 
acid cleaning solutions are used to pro- 
vide a good, clean surface on which 
paint will adhere. One widely used 
solution is of the phosphoric type. The 
solution is made up as follows: 10% 
of 85% phosphoric acid, 40% butyl 
alcohol, 30% isopropyl alcohol with 
the remainder composed of a small 
amount of a wetting agent and water. 
This solution will remove light oxide 
films, etch the metal slightly, and leave 
a thin, inert aluminum phosphate film. 

Alkaline Cleaning—Although alkalis 
tend to attack aluminum surfaces, mild 
inhibited cleaners of this type can be 
used. Most commonly used are special 
compounds used at a ratio of 4 to 6 oz. 
of cleaner per gal. of water. Such solu- 
tions are used at a temperature of 160 
to 180 F and will remove light grease, 
oil films and dirts in 3 to 5 min. Many 
producers of cleaning compounds have 
specially developed materials for use 
of aluminum. 

Vapor Degreasing—Vapor degreas- 
ing is used successfully to clean grease 
and oil from aluminum. Hot stabilized 
trichlorethylene or tetrachorethylene is 
used to best advantage in a series of 
three tanks. Parts to be cleaned are im- 
mersed in the solvent in the first tank, 
where the heavy dirts are removed. In 
the second tank the parts are drained 
and rinsed. In the final stage vaporized 
solvent condenses on the work and 
washes off the remaining greases and 
oils. Care must be used when trichlor- 
ethylene is employed as the solvent, 
since aluminum particles remaining in 
the bath may cause the solvent to hy- 
drolize and form hydrochloric acid. The 
acid, of course, will attack both alumi- 
num parts and cleaning tanks. 

Blast Cleaning—Cleaning by me- 
chanical action has long been employed 
in preparing aluminum for further fin- 
ishing, particularly painting. Shot and 
sand blasting are widely used for 
cleaning aluminum castings. This type 
of cleaning likewise is used after heat 
treating to remove heat scale. 

Cleaning Aluminum for Spot Weld- 
ing—One of the most important clean- 
ing problems on aluminum is in pre- 








paring the material for spot welding. 
All dirts and oxides must be removed 
to permit an even flow of electrical 
current and thus attain even heating 
and uniform welds throughout the area 
being joined. Parts are first cleaned by 
alkali cleaning to remove oils and 
greases. Oxides are then removed by 
mechanical brushing or by phosphoric- 
chromic acid solutions. (One solution 
is composed of 9 oz. by weight of 
phosphoric acid; 234 oz. by weight of 
chromic acid, plus water to make one 
gallon.) Other acid immersion clean- 
ers can be used upon specific recom- 
mendation. 


Magnesium 


Four cleaning methods are satisfac- 
torily used on magnesium alloys, name- 
ly, solvent cleaning, alkaline cleaning, 
acid pickling and mechanical cleaning. 

Solvent Cleaning—Chlorinated sol- 
vents, petroleum spirits, alcohol, lac- 
quer thinners and the emulsion cleaners 
can be used on magnesium without 
harmful effect. Solvent cleaners are used 
to remove oily matter prior to alkaline 
cleaning or as a precleaning opera<ion 
before painting. 

Alkaline Cleaning—Alkaline clean- 
ing is the most suitable cleaning 
method for magnesium alloys. Its value 
lies in the fact that it removes oils and 
other dirts and at the same time cleans 
chemical treatments applied to protect 
the magnesium during storage and 
fabrication. Alkaline cleaners of the 
stronger type (pH above 11) should 
be used for best results. Electrolytic 
cleaning can be employed using a bath 
which is equally suited to soak clean- 
ing. The bath is composed of trisodium 
phosphate (4 oz.), sodium carbonate 
(4 oz.), soap or wetting agent (1 oz.), 
and water to make 1 gal. 

The solution should be operated at 
180 to 212 F for soak cleaning and 160 
to 180 F for electrolytic. Agitation of 
the bath is necessary. Gas evolution in 
electrolytic cleaning and boiling when 
operated at 212 F have an agitating 
effect, but at lower temperatures in 
immersion baths agitation must be 
provided. 

In electrolytic cleaning: the work is 
made the cathode, and direct current 
of 10 to 20 amp. per sq. ft. of cathode 
area is applied for 1 to 3 min. 

As with other materials, a complete 
rinse after alkaline cleaning is neces- 
sary with magnesium. Alkali drag out 
would contaminate baths for chemical 
treatment, which follow the cleaning. 



























































Acid Cleaning — Layers of oxi 
some chemical coatings, burne 
forming lubricants and other man 
which will not respond to alkali 
solvent cleaners is removed by 4 y 
tion of chromic acid. A solution 
1.5 Ib. of chromic acid plus wate, 
make 1 gal. will not attack magnesia, 
but will dissolve oxides and hydro, 
which are usually present. If Btaphig 
base lubricants are present, calciym ; 
magnesium nitrate is added to 4 
chromic acid solution in the fatig ; 
4 oz. per gal. 

Parts to be cleaned are immerse 
the solution operating at 190 to 2)) 
for 1 to 15 min. pH of the bath is m,; 
tained between 0.5 and 2.0. 

A sufficiently long pickle to remo 
at least 0.002 in. of surface should § 
low sand or shot blasting. For this Du 
pose a pickle consisting of 3 parts 
concentrated sulfuric acid and 97 py 
of water is used. The required amoy 
of metal will be removed by immersi 
for 10 to 15 min. at room temperatuy 
Pickling should be done before m 
chining, since the metal removal m 
affect tolerances. 

Mechanical Cleaning—Heavy dit 
oxides, casting skin and the like q 
be removed from magnesium parts | 
wire brushing; sanding; sand, grit a 
shot blasting. Although the blastiny 
procedures are economical and ¢f 
cient, they are not recommended wher 
maximum corrosion resistance Is ¢& 
sired. The sulfuric pickle should alwa 
follow any blast cleaning. 
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Ferrous Metals 


Practically all of the cleaning met 
ods described in an earlier section 0 
this manual can be used on the ent 
group of ferrous metals. Howeves 
some precautions are necessary in 4p 
plying certain cleaning methods 0 
certain ferrous metals. Some of thos 
precautions will be pointed out here 

Cast Irons—The cast irons can & 
cleaned by all of the methods in cot 
mon use, including electrolytic desc! 
ing. Vapor degreasing is effective, bi 
parts should be protected against rus 
ing after such cleaning. Blast cleanist 
is one of the most satisfactory metho 
of cleaning cast iron parts, particulatl 
since by this means sand and other st 
face dirts are quickly removed Smut 
cast iron parts are cleaned readily 0 
tumbling. 

Carbon Steel —Still tank alkalis 
cleaning is highly effective on cathe! 
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steels, particularly when chemically 
jean surfaces are required. With most 
eels, if any further finishing is con- 
remplated, alkaline cleaning is provided 
it least once during the cleaning cycle. 
Carbon steels can be cleaned by elec- 
rrolytic methods, although it is best to 
dean them anodically. The latter is 
particularly true of the high carbon 
geels and for parts that are highly 
sressed. Cathodic cleaning can lead to 
hydrogen embrittlement. Electrolytic 
deaning is done in a bath containing 
8 9 12 oz. of alkali compound per gal. 


of water and at a bath temperature of 
between 150 and 180 F. As with other 
ferrous metals, vapor degreasing will 
permit rapid rusting of the steel sur- 
faces unless the parts are quickly proc- 
essed or other wise protected. 

Alloy Steels—The same general rules 
applying to carbon steels hold true in 
the cleaning of alloy steels, with the 
exception of tool steels and stainless 
steel. 

Tool and Die Steels—Blast cleaning 
and tumbling can be used on these 
steels, but is not used too frequently 
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since most such steels are finished to 
extremely close tolerances. These meth- 
ods cannot be controlled closely enough 
to retain such tolerances. Alkali clean- 
ing of this type of steel should be fol- 
lowed by passivating treatments to pre- 
vent staining. Likewise, electrolytically 
cleaned parts should be plated or coated 
with a rust preventative immediately 
after the cleaning. Solvent cleaning is 
most satisfactory for tool steel parts 
because of the light film of oil which 
remains on the surface. Of course, if 
plating is contemplated, the residual 


The high pressure spray jets in this automatic cleaning machine are so placed as to assure delivery of the cleaning 
lution to all interior as well as exterior parts of the engine block being cleaned. (Photo: Courtesy R. C. Mahon Co.) 
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film would have to be removed by 
means of alkali cleaning. 

Stainless Steel—The cleaning of 
stainless steel is primarily for the pur- 
pose of attaining a physically clean 
surface, since finishes are seldom used 
on this type of steel. Alkali cleaning 
can and is used frequently. With alkali 
cleaning the rinse is important. Like- 
wise, prompt drying is essential. Forced 
dry air or hand wiping are used. Many 
parts, particularly large parts, made of 
stainless steel are cleaned by solvent 
wiping. This method of cleaning leaves 
a film of oil which is subsequently re- 
moved by dusting with precipitated 
calcium carbonate and polishing. 

Blast cleaning is used most fre- 
quently on semi-finished parts. After 
blast cleaning, the parts should be given 
a passivating treatment to remove any 
iron particles which have attached 
themselves to the stainless steel sur- 
face. If the parts are to be ground and 
polished, passivating is not necessary, 
since the grinding will remove any 
iron particles which might lead to cor- 
rosion. Passivating is accomplished by 
immersing parts in nitric acid solu- 
tions. The strength of nitric acid baths 
varies with the alloy content of the 
steel. Tumbling is used both to clean 
surfaces and to provide a burnished 
finish on stainless. 


Copper and Copper Alloys 


Blast Cleaning — Bronze is readily 
cleaned by blast methods since it is 
hard enough to stand up under force 
of the blast media. Copper and brass 
can be cleaned by this method, but 
since they are relatively soft, blast 
cleaning should not be used except 
with extreme caution. 

Alkali Cleaning — Copper itself is 
not attacked by alkali cleaners, so it 
can be cleaned by this method. How- 
ever, brasses and bronzes are attacked 
by alkalis. Electrolytic cleaning of these 
metals is possible. Since alkalis tend to 
tarnish copper, parts should be kept 
well below the surface of the solution. 
Silicate inhibited alkali cleaners work 
well in electrolytically cleaning brass 
and bronze with the parts serving as 
either the cathode or anode. Current 
densities of 50 amp. per sq. ft. are 
employed with the bath heated to be- 
tween 160 and 180 F. 

Solvent and Vapor Cleaning — 
Where the parts are to be cleaned of 
coatings of oil and grease, either sol- 
vent cleaning or vapor degreasing can 
be used with excellent results. 
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Other Metals 


Zinc—Most of the commonly used 
cleaning methods can be used on zinc 
and zinc alloys. However, several of 
the methods require special compounds 
to insure satisfactory cleaning without 
damage to the metal surface. Strong 
alkali solutions tend to corrode and dis- 
color zinc. This is particularly true of 
the die casting alloys. Silicate type al- 
kali cleaners are used satisfactorily if 
care is taken to maintain pH of the 
bath under 12. Likewise, special alkali 
compounds are required for electrolytic 
cleaning. Solvent cleaning and vapor 
degreasing can be used safely in clean- 
ing parts made of any of the commer- 
cial zinc alloys. 

Lead-Base Matertals—The mechani- 
cal methods of cleaning are excluded 
from materials suitable for cleaning 
lead-base metals because of their soft- 
ness. Neither alkaline or electrolytic 
cleaning are too satisfactory, primarily 
because of the adverse effect of alkali 
on lead. In addition, electrolytic clean- 
ing is likely to cause pitting due to 
lead being dissolved into solution. This 
leaves emulsion cleaning, solvent clean- 
ing and vapor degreasing as the most 
satisfactory method of cleaning the 
surfaces of lead parts. 

Tin-Base Materials and Babbitt—A\l- 
kalis tend to attack these materials 
and, therefore, should be avoided. Elec- 
trolytic cleaning is sometimes used in 
alkaline solutions with silicate inhibi- 
tors, but there is danger of the bath 
becoming loaded with tin and the tin 
depositing on parts. As with the lead 
alloys, emulsion and solvent cleaning 
and vapor degreasing prove most satis- 
factory for these metals. 


Conclusion 


It would require a ponderous tome 
to present the fuil story of metal clean- 
ing with anywhere near the thorough- 
ness the subject merits. Therefore, the 
material presented here has been dis- 
tilled to give the essence of the subject. 

There are many manufacturers de- 
voted to the development and appli- 
cation of cleaning compounds. In the 
course of their experience they have 
compounded many variations of clean- 
ing materials to take into account the 





































varied requirements of specific indy 
tries. Most of the compound producer 
maintain technical staffs willing to and 
capable of helping any Manufacture 
select and apply cleaning material; ,, 
achieve necessary results at the lowe 
cost. 

Nothing has been said here aboy, 
the equipment for metal cleaning Op. 
erations. The type of equipment 
pends upon the cleaning method use 
the material being cleaned, the dirt 
be removed, and production require. 
ments. Here, too, the advice and couns¢| 
of the cleaning material manufacture, 
should be sought, since in most case 
his formulations are compounded {i 
use in specific types of equipment. 
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This chart may be used to obtain a general indication of 
electric power required for heating materials in the range up to 
400 F by infra-red under various oven conditions and design. 
An example of how the chart is used is given by the dotted lines. 
In this case 1500 Ib. per hr. (A on the chart) of steel whose 
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Power Requirements for Heating Materials by Infra-Red 


specific heat is 0.12 (B) are to be heated to 300 F (C). If the 
oven is fully insulated with heat seals and has air recirculation 
(D), the energy utilization would be about 28 kw. (E). If a 
lamp bank is used with random product handling, about 75 kw. 
(G) would be required. 
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STAINLESS STEEL 
Seamleds and Weldea 
TUBES = Molybdenum 


superior corrosion-resistance 
and strength 



















When you need tubes with 


high resistance to severely corrosive 
solutions for pressure or mechanical 
applications, call on these BX W Croloys... 
They were developed by B& W expressly to help 
solve this problem . . . so they meet the requirement 
as only tailor-made tubes can. 

Because of their molybdenum content, all of these Croloys are 
superior to many of the plain stainless grades, not only in combating 
corrosion, but also in their resistance to creep and oxidations at elevated 
temperatures. Their time-saving, cost-cutting advantages have been con- 
vincingly demonstrated in a wide variety of severe service conditions. 
B&W can supply these Croloy analyses in both seamless and welded tubes. Perhaps 
they will solve tough tubing problems in your plant or in equipment you make, 


as they have in others. So ask today for full information. 
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NUMBER 169 MATERIALS: General a a 
November, 1948 
Maximum Temperature of Stability of 
Various Alloys to Oxidizing Atmospheres 
+ 
+ 
Material | Composition Stable to C in Air 
Copper 450 (842 F) 
Pee m7 Ger ery an peel 
Iron | 500 (932 F) 4 t ae 
Brass 70 copper, 30% zinc 700 (1292 F) Saag 
Nickel 800 (1472 F) an wel 
Chromium 900 (1652 F) Mth 
lron-Chromium Alloys 4 to 6 chromium, 0.1 to 0.2 carbon, 0.5 manganese, 0.5% | } san 
silicon, rest iron | 650 (1202 F) 
8 to 10 chromium, 0.15 carbon max., 0.5 manganese, 0.5% sili- 
con, rest iron 750 (1382 F) 
12 to 14 chromium, 0.10 carbon max., 0.5 manganese, 0.5% 
silicon, rest iron | 750/800 (1382 to 1472 F) ; 
" 16 to 18 chromium, 0.10 carbon, 0.5 manganese, 0.5% silicon, | eae 
N rest iron | 850/900 (1562 to 1652 F) asfae 
a 25 to 30 chromium, 0.10 carbon, 0.5 manganese, 0.5% silicon, | BER 
‘\ rest iron | 1050/1100 (1922 to 2012 F) [ | 
NG , . cers aetna ana a 
.- lron-Chromium 17 to 19 chromium, 8 to 10 nickel, 0.5 manganese, 0.5 silicon, }-+—+ 
\ 0.1% carbon, rest iron 850/900 (1562 to 1652 F) 
\ 
Nickel Alloys 17 to 19 chromium, 25 to 26 nickel, 0.5 manganese, 3.0 silicon 5 
\ max., 0.2% carbon max., rest iron 1050/1100 (1922 to 2012 F) 
~ 22 to 28 chromium, 12 to 16 nickel, 0.5 manganese, 0.5 silicon, | 
0.15% carbon max., rest iron 1000 (1832 F) 
24 to 26 chromium, 19 to 21 nickel, 0.75 manganese, 1.0 sili- 
con, 0.15% carbon max., rest iron 1050/1100 (1922 to 2012 F) 
15 to 20 chromium, 30 to 35 nickel, 0.5 to 1.0 manganese, 1 to eo 
2 silicon, 0.15% carbon max., rest iron 1050/1100 (1922 to 2012 F) oe 
14 to 18 chromium, 60 to 65 nickel, 1 to 2 manganese, 1.5 to 2 nanan 
silicon, 0.1 to 0.5% carbon, rest iron 1000/1100 (1832 to 2012 F) rv. tt 
12 to 20 chromium, 70 to 80 nickel, 2 manganese, 2 silicon, anne 
0.15% carbon, rest iron 1100/1150 (2012 to 2102 F) } 
4 1] 
Chromium-Nickel 19 to 20 chromium, 77 to 79 nickel, 2.5 manganese, 0.5 silicon, BaKe 
Alloy 0.25% carbon max., rest iron 1150 (2102 F) etre 
Chromium-Aluminum 5 to 6.5 chromium, 0.6 to 0.8 aluminum, 0.45 manganese, 0.5 ee 
silicon, 0.10% carbon, rest iron 800 (1472 F) [ [TTI 
lron Alloys 6.5 to 8.5 chromium, 1.2 to 2.0 aluminum, 0.45 manganese, 1.0 t totes 
silicon, 0.10% carbon, rest iron 900 (1652 F) whe 
12 to 15 chromium, 2.5 to 3.5 aluminum, 0.5 manganese, 0.5 [ Tl] 
to 1.0 silicon, 0.12% carbon, rest iron 900/1000 (1652 to 1832 F) 
18 to 20 chromium, 3 to 4 aluminum, 0.5 manganese, 0.5 to 
1.0 silicon, 0.12% carbon, rest iron 1200 (2192 F) Bwees 
20 to 22 chromium, 3 to 5 aluminum, 0.5 to 1.5 manganese, 
0.5 silicon, 0.10% carbon, rest iron 1250/1300 (2282 to 2372 F) 
20 chromium, 5 aluminum, 1.5 to 3.0% cobalt, rest iron 1150/1300 (2102 to 2372 F) 
30 chromium, 5 aluminum, 0.5 manganese, 0.5 silicon, 0.1% b+++-4 
carbon, rest iron about 1330 (2458 F, app.) b—+--+—-4--4 
aanee 
Prepared by Benjamin Lustman, Metallurgical Section, Research Laboratories, Westinghouse Electric Corp. a ix 
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Above: Rexlock for Rexbilt Case, and its parts. Made by the jewelry 
firm of Augat Bros., Inc., Attleboro, Mass. Many parts of Revere brass. 


Rexbilt Briefcase, made by Rexbilt Leather Goods 
Corp., 151 West 26th St., New York 1, N. Y. 


TT. is the story of a briefcase. It has some unusual angles 
that will be entirely unsuspected by the men who hap- 
pily tote the case. They would never guess it, but the inter- 
esting and quite new combination lock was made by Augat 
Bros., Inc., Attleboro, Mass. The Augats are manufacturing 
jewelers, long-time customers of Revere. If those who buy 
the Rexbilt briefcase think the lock is a jewel, they will be 


quite right. 


Perhaps the Rexbilt Leather Goods Corporation, New 
York City, really did not have to go to a jewelry maker to 
have the new Rexlock made with the necessary precision. 
But you know how people are when they want to offer a 
really fine product. Fussy. That protects quality. Anyhow, 
Augat Bros. and Rexbilt are very happy, and so is Revere, 
for Revere brass is largely used in the lock wherever beauty, 
reliability and corrosion resistance are important. Some die 
castings and sheet steels are also used. This, then, is another 
good example of the wise choice of the proper materials to 
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JEWELRY FIRM MAKES LOCK FOR BRIEFCAs: 




















meet Operating conditions, assuring prolonged service and 
enduring satisfaction to the user. Incidentally, not only 1s 
solid brass used liberally in the lock itself, but the handle 
posts are of the same enduring metal. Thus you have a com- 
bination of good metals, good leathers, a good lock idea, t 
make a quality briefcase . . . . Revere is always glad to 
collaborate with manufacturers seeking good metals, an¢ 
welcomes the opportunity co study both new and old 
applications. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I/L; Detroit, Mich.; New Bedford, Mass.; Rom 
N. Y. — Sales Offices in Principal Cities, Distributors Everywhere. 
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New Data on the 
Modulus of Elasticity of Metals 


The modulus of elasticity is of interest 
both for practical and theoretical reasons. 
actically, the importance of the modulus 
is shown by its use in many design formulas. 
Theoretically, the modulus is closely re- 
lated to the lattice structure and, in alloys, 
to the atom distribution within the lat- 
tice. 
A comprehensive picture of the available 
data on the modulus is given in a series 
of recent articles in Zeitschrift fir Metall- 
bunde (German). In the Jan. 1948 issue, 
W. Késter presents data on the modulus 
of 32 pure metals as affected by tempera- 
ures from —290 F to about 1830 F, or 
to the melting point. He also examines 
an irregularity in this relationship found 
with copper, silver, aluminum and mag- 
nesium. The unexpected decrease in the 
modulus and increase in the damping capac- 
ity in certain temperature ranges appears 
to be a function of the purity of the metals 
4 because it is eliminated in copper and silver 
» BR by the addition of deoxidizers. In the Apr. 
issue, W. Koster and W. Rauscher cover 
the change in modulus with the composi- 
tion of a large number of binary alloys. 

Finally, in the May issue, W. Koster sum- 
marizes the available information on the 
modulus, with particular attention to its 
relationship to other physical constants. 
The modulus of elasticity of metals changes 
periodically with the atomic number. It 
is definitely a directional property but is 
litle affected by microstructure. Attempts 
to relate the modulus to the atomic volume 
and the melting temperature are unsatis- 
and factory. The modulus decreases approxi- 


ly i mately linearly with temperature. 

The temperature-modulus curves of a 
ndle number of pure metals coincide when the 
Ofn- modulus is taken as a function of its value 
Si at absolute zero and the temperature as a 
a. te 


function of the melting temperature. The 
J to temperature coefficient also changes period- 
* ically with the atomic number. Polymor- 

phous changes are accompanied by sudden 
old changes in the modulus. The ferromagnetic 
condition increases the modulus consider- 
ably. The formation of an ordered struc- 
ture in alloys likewise increases the modu- 


lus. In heterogeneous alloy systems, the 
modulus is proportional to the composition. 
In tinuous solid solutions of low af- 
inity, the modulus generally changes ac- 
cording to composition. In limited solid 
ED Solution series, the modulus usually de- 


creases. The modulus of intermetallic phases 
's mainly determined by the type of com- 
Poun. and their crystalline structure. With 
Suitable consideration of these factors, it 


mt, is possible to predict roughly the modulus 
of given compounds. 
ode NOVEMBER, 1948 








Reports on Welding Progress 


At the annual meeting of the American 
Welding Soctety in Philadelphia, Oct. 25 
to 29, interesting papers were presented 
covering a variety of subjects. Taken to- 
gether, they provide a good review of cur- 
rent progress in welding of metals. Digested 
here are those which will be of most inter- 
est to materials engineers. 


Inert-Gas-Shielded Welding 


Among the outstanding developments in 
this type of welding announced during the 
past year is inert-gas-shielded spot welding. 
A paper by F. J. Pilia, “Inert-Gas-Shielded 
Spot Welding,” described the new welding 
process which combines some of the fea- 
tures of resistance spot welds and metal arc 
plug welding. This fusion spot-welding 
process can be used on ferrous materials 
where the surfaces are free from heavy 
oxide and on some nonferrous materials with 
additional preparation. The method is used 
to its greatest advantage where the work 
is obstructed and both sides of the weld 
cannot be reached, or where the size and 
shape of the workpiece require resistance 
welding-guns or machines with excessive 
throat depth. 

Installation cost is low, so that inert gas 
shielded spot welding may be employed 
where economics or such factors as size of 
production would not justify investment 
in the more expensive resistance spot weld- 
er. It is also of advantage in that the manual 
skill of metal arc or gas weld tacking can 
be replaced on light sections in production 
by non-skilled operators. This process does 
not replace resistance spot welding on a 
cost per spot or time basis when conditions 
are favorable to resistance spot welding. 

Although copper has long been considered 


one of the best metals for applications where 
corrosion and high heat transfer are the 
controlling factors, its use has been limited 
by the fact that it is one of the hardest to 
weld metals. A paper by J. W. Mortimer, 
“Welding Pure Copper for Pressure Ves- 
sels,” proposes not only a solution to this 
problem, but also describes a related series 
of experiments with inert-gas-shielded 
welding, carried out under shop conditions, 
showing that copper can be welded to meet 
pressure vessel requirements. 
Another specific use of inert-gas-shielded 
welding was described by F. L. Plummer, 
in his paper on fabricating storage tanks 
using a combination of steel and aluminum, 
“Field Erected Storage Tanks of Alumi- 
num.” The particular tanks involved are 
used for storage of crude oils having high 
sulfur content. With all-steel tanks the 
roofs and roof supports corroded rapidly; 
therefore, aluminum was adopted for these 
parts. It was necessary to prevent galvanic 
action at contact surfaces between steel and 
aluminum. Also provision has to be made 
for different coefficients of expansion dur- 
ing erection. The use of an _ inert-gas- 
shielded tungsten electrode arc permitted 
the use of lap joints welded without flux. 
The practical aspects and applications of 
inert-gas-welding of stainless steel were 
covered in a paper by N. A. Blickman, 
“Production Heli-Welding Stainless Steel’’. 
Various examples and set-ups used, as well 
as the pros and cons of manual, semi-auto- 
matic and full automatic methods, were dis- 
cussed. An important factor in successful 
welding of stainless steel is the jigging 
technique, and careful attention must be 
paid to proper fixtures and avoiding poor 
fit-up. In addition to describing the various 
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In building the world’s largest press brake, Warren City Manu- 
facturing Company made sure of top quality welding by using 
| | Murex Electrodes. 

This huge unit, of fully stress-relieved welded steel con- 
struction weighs more than a half million pounds without dies. 
It is designed to exert a pressure of over 1,000 tons for bending 
steel plate 5” thick to a right angle and in a single stroke in 
lengths up to 36 feet. 

Manual welding involved the equivalent of 40,000 feet of 


| 14,” fillet welding requiring more than ten thousand pounds 
| of GENEX, FHP and HTS rod. 


M & T can be of help to you .. . Ask for a representative to call and 
check over your welding operations. 


METAL & THERMIT CORPORATION 
120 BROADWAY @ NEW YORK 5, N. Y. 
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welding techniques, the paper touched on 
the finishing of stainless steel in relation 
to inert gas welding. 

Inert-gas-shielded arc welding proces 
can be applied with many sources of welj. 
ing power. H. A. Huff and A. N. Kugler j, 


their paper, ‘Practical Aspects of the Iner. e 
Gas-Shielded Arc Welding Process,” 4), Mae? 
lyzed the various power sources and eyaly. re 
ated the relative advantages and dis. mol 
vantages of each method in relation to the Mn 

welding of a number of different met) = 
Thus, the relative weldabilities by diffe. Wh 
ent methods as well as recommendation; a 







































for specific applications were presente; 
And finally, causes and corrections for th 
more commonly encountered types of dif. 
ficulties were discussed. 


Welded Ships 


The current interest in design and w 
ing of ships extends beyond the weld 
held, for the problem encountered 
is present throughout the metal industrie 
It is the problem of the inter-relationshi; 
of materials, design and processing. A num 
ber of important papers were presented a 
several of the sessions devoted to this sut 
ject. 

One of the papers, “New Factors To Be 
Considered in the Design and Welding 
Ships,” by M. Forman, carefully evaluate 
the most recent research and service rec 
of hatch corners in terms of the relative in 
portance of design and the factor affecting 
the notch toughness of steel. The act 
welding tends to impair the notch toughnes 
of the structure, so various methods have 
been developed to improve the welded 
plate. Some of these are preheating, post 
heating, electrodes and welding procedures 

The development of weldable high 
strength steels was the subject of a papet 
by C. E. Sims and H. M. Banta, “The D: 
velopment of Weldable High Strengt 
Steels’. The opinion was expressed that 4 
far as the parent metai is concerned, fret 
lom from underbead cracking is the 
portant attribute of a weldable steel 
was found that carbon and manganese 
while good strengtheners, are potent 
promoting cracks. Silicon and chromiun 
did not increase yield strength or cracking 
very much. Vanadium and molybdenut 
gave pronounced increases in yield strengt! 
without increasing the tendency t 
ing, while aluminum in small a 


} 


promoted underbead cracking. 


High Temperature Alloys 


Where severe service conditions are ¢ 
countered much can be learned about th 
metals by studying those that fail 
service. M. E. Holmberg’s paper, “Use 0 
Alloys and Welding in High Temperatur 
Service in Oil and Gas Processing, Ww 
based on the study of failures in welded 
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sjjoy structures used in the oil industry. 
From his studies, he found that where 
orrosion is Mot an important consideration, 
wabilized material is not required even 
hough 18:8 is welded and exposed in 
service to temperatures within the carbide 
precipitation range of 800 to 1500 F. 
Ferritic materials, such as 59% chromium- 
molybdenum, 12% chromium-molybdenum, 
12% chromium, etc., cannot always be 
wccessfully welded with austenitic rods. 
Where such welds are subjected to many 
creat changes im temperature, due either 
frequent shut-down or cyclic operations, 
s develop as a result of the differences 
coeficients of expansion of the 
and ferritic materials, and in 
some cases, because of the differences in 
nductivity. 


Powder-Cutting of Stainless Steels 


With the widespread application of the 
r-cutting process ror cutting Sstain- 

ss steels, there has been great interest in 
e effects of the process on the corrosion 
nce of the steels, and whether the 
ects can be corrected by suitable anneal- 
g or modifications of the cutting proce- 
C. R. Bishop and L. E. Stark investi- 
gated these problems. Their paper, “Cor- 
Resistance of Powder-Cut Stainless 
liscusses the condition of the kerf 


t-affected zones of powder-cut edges 
niess steels, the welding of the 
beveled edges, and the mini- 
zing ot heat effects by means of water- 
ienching applied simultaneously with the 
ting operation. 
Tests were performed to compare the 
eects of powder-cutting on a variety of 
tabilized and stabilized types of stain- 
ess steels. The results were based on cor- 
tudies and metallographic exami- 
f powder-cut specimens. The zone 
t to the cut face, which is chemically 
the powder-cutting process, is 
e than 0.03 in. thick, and this zone 
removed by superficial grinding. 
n of beveled plate of unstabilized 
steels by powder-cutting does not 
re the severity of the heat-affected 
en subsequently welded by manual 
merged melt methods. 


Selecting the Proper Quenching Oit 


gh the quenching speed is an im- 
factor, it is not the sole considera- 
the selection of a quenching oil, 
g to G. T. Dunkley in the Summer 
ssue of Metal Treatment (British). 
usually specified by certain physical 
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Developed by Hote \ in 1935 for 


MORE ACCURATE, LOWER-COST CASE HARDENING 


OLCROFT engineers established the basic principle on which al] 





modern gas carburizing furnaces operate—namely, that in order 


to control the process, a non-decarburizing gas must be used to dilute 





the hydrocarbon gases which supply the carbon for carburizing. In 
order to apply this crinciple, Holcroft & Company in 1935 designed 
and built a generator to produce such a diluting gas. 

This patented development—resulting from original Holcroft re- 
search—brought all the advantages of today’s gas carburizing process. 
These include (1) accurate control of case depth and carbon content; 
(2) exceptionally clean, soot-free work; (3) a notable increase in furnace 
alloy and tray life; and (4) greater output with much less labor. Because 
of these advantages, gas carburizing is rapidly replacing pack carbu- 
rizing throughout industry. 

Further details on the process are given in the Holcroft Gas Carbu- 


rizing bulletin, available on request. 


The Holcroft engineering leadership which developed gas carburizing is 
available to serve YOU in production heat treat work of every kind. And 
remember—Holcroft offers you COMPLETE METALLURGICAL AND 
ENGINEERING SERVICE, from designing the furnace to your individual 


needs through the trial run in your plant. We invite your inquiries 














6545 EPWORTH BLVD. DETROIT 10, MICHIGAN 


CHICAGO 3 CANADA HOUSTON 1 
C. H. MARTIN, A. A. ENGELHARDT WALKER METAL PRODUCTS, LTD R. E. McARDLE 
1017 PEOPLES GAS BLDG. WALKERVILLE, ONTARIO 5724 NAVIGATION BLVD. 

















characteristics, such as viscosity and flash 
point. These are valuable in assessing 4, 
suitability of an oil, but they do not iy 
the entire story. Practical trials are 4, 
only really satisfactory way of determinin, 
whether a particular oil is suitable fo, , 
given job. 

Viscosity is the most important consider. 
tion, as the speed of cooling very |arpei 
depends on the removal of heat from the 
metal by convection currents in the , 
While a very fluid oil will give maximyy 
removal of heat by convection and mi; 
mum drag-out losses, it is not always &. 
sirable because of its high content 
relatively low-boiling constituents. Theg 
are volatilized during quenching s0 ; 
the viscosity of the oil increases with 
and the risk of fire is also increased. Hi 
viscosity oils tend to deteriorate more ray 
because of local overheating. 

The effect of temperature on 
cosity of the quenching oil may be 
tionable where no automatic temperat 
control is exerted, since the change of | 
cosity with temperature may affect 
quenching speed. To ensure uniform 
quenching, the temperature of the 
should be kept within certain limits. To ; 
certain extent, they will depend on « 
type of oil and the nature and size of ' 
article. Cooler baths do not give a mor 
efficient quench because the viscosit 
oil is the major factor in determining 
quenching ability. The decrease in viscosit 
caused by higher temperatures « 
outweighs the slight increase in the rate 
of cooling that might be expected ¢ 
from using colder oil. In _ practice, 
quenching baths are kept at 85 t 
though some authorities recommend a na! 
rower range. 


Semi-Conductive Material 
in the Transistor 


A promising new application of sem 
conductors, such as silicon, germaniut 
and some metallic oxides, that may hav' 
far-reaching significance in electron 
electrical communication is report 
Bell Laboratories Record, Aug., 
simple device, known as the Transisto! 
been developed which is capable pe 
forming efficiently nearly all the f 
of an ordinary vacuum tube. Two hair-th 
wires touching a pinhead of a solic sem 
conductive material soldered to a mets 
base are the principal parts of this cevic 
It has no vacuum, no glass envelope, ™ 


grid, and no heated cathode. Althoug!: !t " 


MATERIALS & METHODS 
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gil] in the laboratory stage, when fully 
jeveloped, the Transistor is expected to find 
many applicauons as an amplifier or an 
oscillator. 
for The successful development of the device 
iies in the unique nature of semi-conductors. 
These materials have electrical properties 
intermediate between those of metals and 
insulators, and their ability to carry elec- 
rical current can be changed over wide 
ranges in various ways. In semi-conductors 
there may be as few as one current-carrying 
S de. electron for every million atoms, but this 
fold or more by changing the electronic 
sructure of the materials. Thus, in the Tran- 
stor the electronic structure of the semi- 
nductor around the input point is mod- 
fed by the input current. If the output 
point is placed in this area, the output cur- 
can be controlled by the input current 
[his control of output current by input 
rrent is the basic mechanism of amplifica- 


How to Use True Stress-Strain 
Curves in Cold-Working Processes 


Authorities on cold working often de- 

true stress-strain curve as the 

the behavior of metal during plas- 

uc deformation, but they seldom specify 

how it may be used. E. Voce, in the Sum- 

fm mer 1948 issue of Metal Treatment 

British), outlines some applications for 

tue stress-strain relationships and indicates 
pittalls ia their use. 

The ordinary tensile strength of a cold- 


. ribe me 


rate Key to 


worked material is obtainable directly from 
that of the same material in the annealed 
ondition by multiplying by the strain ratio 
involved in the cold-working process (pro- 
vided the cold work is less than that cor- 


ponding to the strain at maximum load). 





Therefore, if an alloy with an unknown 
gree of work hardening has proved suit- 
able for a certain purpose, a comparison of 
ts te le properties with those of the an- 
nealed alloy will afford a good indication 
% the degree of cold work. 
lt lesirable to determine the true 
tres im curve under conditions resem- 
Dling nearly as possible those to which 
the ilts are to be applied. Up to the 
Neck stress, tension and compression 
“Ufves are closely similar. Above this stress, 
the curves diverge because of differences in 
complex stresses and strains. The conclusion 
pe milar curves result from different 
cold. tking procedures and from different 
, testine methods is important, because it 
NO 
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OUTLASTS CHROME ON NICKEL 









Yes—thickness for thick- 






ness, Luster-on-dipped 
matches brilliance 


On Be a closures where plating thicknesses are limited, 


it's thickness-for-thickness protection that counts. Now user tests in 
salt-spray cabinets prove conclusively that barrel-plated zinc screws 
basket-dipped in cold Luster-on resist corrosion at least 12 times as 
long as equal deposits of barrel-plated bright nickel followed by 


rack-plated chromium. 


But think of the saving in time — no racking — just easy Wankst: 


dipping in cold solution! 


And the difference in cost—— inexpensive zinc and Luster-on 
instead of high-priced, scarce nickel and chrome! 


In short, here is a cheap finish 


that looks like chrome — goes on 


easier — and costs far less. The answer to a closure maker's prayer! 


Mail the coupon today for new Luster-on brochure with full infor- 
mation. Send a sample part from your own production run — we'll 


gladly process and return it free. 


fF 






THE 
CORPORATION 


$4 Waltham Ave., Springfield 9, Moss. 


*Reg. U.S. Patent Office 


| THE CHEMICAL CORPORATION 
54 Waltham Ave., Springfield, Mass 


Please full particulars about 
Luster-on* bright dip for zinc-plated surfaces. | 
lam (am not) sending sample for free dip. 


| send me 
| No obligation, of course. 
| Name 


Firm ee ae 


Address 


| 
: 
Sry ae 
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Many fabricators find it of real 


value to order stainless and stain- 


less clad heads from G. O. Carlson, 





Inc. and eliminate the need to place 


orders with two suppliers; one for 





the plate and the other for the 
shape. You save time and money by placing full responsibility with 
one dependable source. G. O. Carlson, Inc. delivers finished heads 
to your required size and bevel specifications, ready to use. 

Carlson stainless and stainless clad heads are produced in a 
wide range of sizes and gauges to ASME and standard specifica- 
tions. A large assortment of dies is available for flanged, flared, 
dished, hemispherical, flanged and dished, and flared and dished 
heads. Special sizes can be spun where practical. 

Your inquiry, together with specifications, will be given our 


prompt attention. 








CARLSON inc. 


Stainless Steels Exclusively 


200 Marshalton Road, Thorndale, Pa. 
PLATES « FORGINGS e BILLETS « BARS e SHEETS (No. 1 Finish) 
Warehouse distributors in principal cities 
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suggests that stress-strain curves deriv.) 
from simple experiments can probably be 
applied generally to such processes as deep. 
drawing and presswork. 

One problem requiring experiment; 
work is the extent to which strains pro. 
duced by different means, such as (jj 
rolling and deep drawing, may legitimate), 
be combined. The traditional use of per: 
centage reductions has done much to styl. 
fy useful thinking because it tends to rp. 
gard each stage in a series of cold workin, 
operations as a fresh starting point, instes 
of referring all back to the annealed cop 
dition. The facility with which straip 
ratios and to an even greater degree 
logarithmic strains, can be combined make 
it far easier to take a comprehensive vie 
of the process as a whole instead of ; 
garding it as a series of separate operatio: 


Experience with Hardenability 
Specifications for Steels 


About three and a half years ago the 
Society of Automotive Engineers and t 
American Iron & Steel Institute Technia 
Committee tentatively agreed upon a ne 
method of ordering automotive alloy steels 
in accordance with hardenability as wel 
as chemical analysis specifications. It wa 
hoped that this method of ordering stee 
would give better control of the response 
to heat treatment, and assure better proper 
ties in finished automotive parts. Last fall 
the Hardenability Division of the SAE 
Iron & Steel Technical Committee thought 
it might be well to make a survey of the 
automotive, tractor and aircraft industries 
and determine the extent to which harden 
ability specifications were being used, anc 
the results which were being obtained 
Consequently, a questionnaire was circu 
lated among a number of users of alloy 
steels, and 27 replies were received. 

Three years ago only one manufacture! 
was using the new “H” band, or harden 
ability specifications. By last fall, however 
14 of the 27 companies replying to the 
questionnaire were using the new harden 
ability specifications, and eight more wer 
using some sort of hardenability specific 
tions. Only five did not incorporate 40 
kind of hardenability requirements in thei! 
specifications. 

On the whole, the answers to t 
questionnaire indicate that considerable 1m 
provement has been made in the elimination 
of the small percentage of heats, which af¢ 
too low in hardenability to respond satis 
factorily to production heat treatments. 
Distortion, warping, and cracking have bees 


MATERIALS & METHODS 
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somewhat reduced. This may be due in 
part to reduction of maximum hardenability; 
however, it is believed that the smaller 
variation in the hardenability of steel ob- 
uined from different producing sources is 
an important factor. 

As a general conclusion, it may be stated 
that the use of hardenability specifications 
does not change the average performance 
of steel parts, but that it does eliminate the 
extremely high and extremely low hard- 
enability heats of steel which formerly 
would have been accepted under chemical 
analysis specifications. In this way it re- 
luces the small percentage of trouble which 
was previously experienced. 


High Creep Strength 
Steel Tubes for Gas Turbines 


In the development of gas turbines for 
arge power plants, the closed-cycle type 
as been of particular interest because 
recovery of part of the exhaust heat 
ncreases the efficiency. G. T. Harris and 
W. H. Bailey in the Aug. 1948 issue of 
Metallurgia (British) discuss the processing 
and properties of high creep strength, heat- 
sisting tubing for the necessary air-heaters 

heat-exchangers. 

Since the regular 18:8 had insufficient 
feep strength at 1290 to 1380 F, a special 
justenitic steel was chosen (Jessop G. 18B 
with 0.4 carbon, 13 chromium, 13 nickel, 
2.5 tungsten, 2.0 molybdenum, 3.0 colum- 
bum and 10% cobalt). With careful proc- 
essing, this steel could be cold drawn into 
tubes. The creep strength of the cold-drawn 
tube was about 40% lower than that of 
the standard bar material. Air cooling from 
1/40 F did not improve the creep strength, 
though it did increase the room tempera- 
ture ductility. 

Creep strength values 309% better than 
those of the standard bar material, however, 
were obtained by air cooling or oil quench- 


ng trom 2335 F. Since the tubes must be 
scalé-Iree, the heat treatment had to be 
‘one in an atmosphere controlled furnace. 
Subsequent oil quenching gave a clean, 
scale-free surface. Air cooling produced a 


€ scale that could be readily removed 


P ing. 

Arc welding seemed to be the best method 
' welding as the welded joints must be 
‘Nternally smooth to minimize the resistance 
ofered to the gas flow. Good results were 
oDtais with electrodes of the same ma- 
‘erial. While the creep strength of the 
joints in the as-welded condition was 18% 
higher than that of the bar material, a low 
= ature stress relieving treatment sig- 

cant 


ly increased this value. 
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EQUIPMENT 


INSURES AGAINST PLANT SHUTDOWNS 
DUE TO WINTER FUEL SHORTAGES! 


Present demand dictates 
ery / a limit on deliveries for 
installation this fall. 


@ During the winter season of 1947, ‘Surface’ 
installed oil standby equipment in a total of 159 
furnaces —1100 burners, of ‘Surface’ design, 
which operated almost daily in one instance for 
a 58-day period. 61 users enthusiastically recom- 
mend this equipment to insure constant plant 
operation—maintain production—build employee 
relations and create customer goodwill. 
















ACT QUICKLY!—the demand for this 
new oil standby equipment is rapidly ab- 
sorbing available production facilities. 


EASY TO INSTALL — change over from one 
fuel to the other is a matter of seconds for 


most installations. 


SURFACE COMBUSTION CORPORATION 
TOLEDO 1, OHIO 












ATTACH THIS COUPON TO YOUR LETTERHEAD AND MAIL 


RUSH 8-page bulletin giving specifications and engineering details. 


Glad to have your engineer determine our requirements. 


perme eer mre nnn 


INDUSTRIAL BURNERS 
AND FURNACES 
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7 extra 





advantages 


If a combination of heat and corrosion 
is your biggest product-problem, or 
you need a metal with high heat re- 
flectivity, ARMco ALUMINIZED Steel 
may be your most economical answer. 
You get these 7 extra advantages: 
1. Resistance to heat discoloration 
up to 900°” F., and to destructive heat 
scaling at even higher temperatures. 
2. Above 900° F. a surface alloy 
layer forms on ALUMINIzED Steel prod- 
ucts. This serves as a heat-resistant re- 
fractory layer. 
3. High heat reflectivity (about 55 % 
for dull finish, higher for extra smooth 
or buffed). 
4. Resistance to corrosion by sulfur 
and carbon gases at moderately ele- 
vated temperatures. 
5. A heat-resisting, corrosion-resist- 
ing metal at relatively low cost. 
6. The rigidity of steel at normal and 
moderately elevated temperatures. 
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gives you 


7. Creep strength and impact resist- 
ance of steel. 

HOT-DIPPED COATING 
ARMCO-created ALUMINIZED Steel is 
sheet steel with a tightly adherent, hot- 
dipped aluminum coating on both 
sides. It gives your products the sur- 
face characteristics of the aluminum 
coating and the strength of steel. More- 
over, this union of metals produces 
many desirable properties which 
neither steel nor aluminum alone can 


give you. 
AIDS TO GREATER SALES 


If you are using Armco ALUMINIZED 


ARMCO 


A workman assembles louvers on the combustion chamber of an 
oil space heater. The louvers are made of .035 Armco ALUMINIZED 
Steel for high heat reflectivity and resistance to corrosion. 


ALUMINIZED 
STEEL 


Steel in your products, you and yo 
dealers can take advantage of the 
backlog of public acceptance for the 
ARMCO triangle and the special-pur 
pose steels it identifies. Thirty-four 
years of national advertising have 
made millions of people familiar wit! 
ARMCO basic metal quality. 

The Armco label en products mad! 
of ALUMINIZED and other special-pu! 


pose steels is a powerful sellir g-aid 


It tells your customers vou are using 


these steels to make products that look 


better. work better. and last longe! 


Armco Steel Corporation, 497 | irtis 


Street. Middletow n. Ohio. 
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ladmetal. The first published\ price list, 
wr pages, for the new Rosslyn Metal— 
ladmetal with a copper coré banded per- 
anently to stainless steel surfaces, which 
preads heat and cold quickly antd\evenly— 
as been issued by the American metals 
(1) 


old Finished Bar Steels. Both A.I.S.I. and 
AE. designations and chemical composi- 
ions of cold finished bar steels are included 
in this 28-page revised supplement manual 
to the 50th anniversary book published by 
Bliss & Laughlin, Inc. (2) 


Expanded Metal. A variety of typical ap- 
y and complete specifications of 
Steelmesh, an expanded metal 
made from carbon steel, stainless steel, alu- 
minum or copper sheets in 44-, Y-, %4-, 1- 
and 114-in. standard or flattened styles, are 
featured in this 6-page, illustrated folder, 
No. 480E, released by Penn Metal Co., Inc. 

(3) 
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Penmeta] 


Cold Finished Bar Steel. Typical uses and 
mechanical properties of the most frequently 
used types of cold finished steel bars are 
ncluded in this 28-page booklet just pub- 
shed by the Union Drawn Steel Div. of 

Steel Corp. (4) 


Repub] 
Steel-Service Plant. The many facilities and 
Personne! of the new plant of Joseph T. 


Ryerson & Son, Inc. for distributing hot- 
tolled bars, plates, structurals, sheets, cold 
‘nished bars, alloy steel, stainless steel, 
mechanical and boiler tubes, etc., are inter- 
“sting splayed in a 12-page, illustrated 


rocny (5) 


Stainless Steels. The characteristics of stain- 


“ss steels and recommended procedures for 
meir fabrication, welding, etc., are contained 
‘Nts 2-page bulletin published by Tempil 
Corp. (6) 
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Nonferrous Metals 


Aluminum Bronze and Other Copper-Base 
Alloys. Physical properties\and typical ap- 
plications of a complete-tine of aluminum 
bronze and other Copper-base alloy products 
produced by Ampco Metal, Inc. are included 
in this 16-page, illustrated bulletin, No. 95. 

(7) 


Bearing Brenze. The frictional properties of 
Beafium Metal, a bronze for bearings, 
bushings, thrust washers, and all other 
services involving rubbing friction, as well 
as typical bar stock sizes, and individual 
castings are all included in this 6-page, 
illustrated folder published by the Bearium 
Metals Corp. (8) 


Magnesium Products. Names of readers in- 
terested in a new, illustrated house organ, 
The Magazine of Magnesium, published by 
Brooks & Perkins, Inc., will be placed on 
the company’s mailing list, if requested. 
(9) 


Corrosion Resistant Nickel-Chromium Alloy. 
Technical data on Illium “G”, a corrosion 
resistant nickel-chromium alloy designed to 
resist that most difficult range of acid cor- 
rosion in which both acidic and oxidizing 
environments are encountered, are presented 
by the Burgess-Parr Co. in their 4-page 
bulletin, No. 105-A. (10) 


Low Melting Alloys. Mold selection, mold 
preparation and casting of Cerro alloys are 
the subjects covered by the Cerro de Pasco 
Copper Co. in the first few of a series of 
data sheets to be published by that com- 
pany. (11) 


Nickel Alloy Castings. The International 
Nickel Co., Inc. offers a buyers’ guide, 
consisting of an 8-page list of facilities, 
specialties and locations of authorized pro- 
ducers of Ni-Hard castings, made from a 
nickel-chromium white alloy cast iron. (12) 


Casting Aluminum Bronze. Detailed pro- 
cedures for melting, molding and pouring 
aluminum bronze are incorporated in an 
illustrated, 8-page bulletin made available 
by R. Lavin & Sons, Inc. (13) 










Parts and Forms 


Precision Investment Casting. A variety of 
small parts that have been successfully pre- 
cision cast by the Allis-Chalmers Manufac- 
turing Co., as well as a group of questions 
and answers related to precision casting, are 
all included in this 4-page, illustrated bul- 
letin, No. 19B6451A. (14) 


Alloy Fabrication. Typical applications of 
the Alloy Manufacturing Co., Inc., fabricat- 
ing specialists and engineers of stainless 
steels, aluminum, Monel, Inconel, nickel, 
and their clads, are illustrated and described 
in a 6-page folder. (15) 


Plated Metals. Applications of pre-plated 
Nickeloid metals ranging from small clips 
to entire electrical appliances are discussed 
in a 20-page booklet in which the American 
Nickeloid Co. also illustrates hundreds of 
products that utilize these metals for decora- 
tive trim or for functional use. (16) 


Precision Investment Castings. Excerpts from 
an article on precision investment castings 
are compiled into a 12-page, illustrated 
booklet published by the Arwood Precision 
Casting Corp. (17) 


Permanent Magnets. This 8-page bulletin, 
No. CDM-12, describes and illustrates cast 
and sintered Alnico, Cunife, Cunico, Vecto- 
lite and Silmanal permanent magnet mate- 
rials, as well as various permanent magnet 
holding assemblies, all produced by the 
General Electric Co. Engineering data and 
typical applications are included. (18) 


lron Castings. An interesting, 12-page, illus- 
trated reprint issued by the Meehanite Metal 
Corp. covers in detail the engineering prop- 
erties of the various types of Meehanite cast- 
ings as interpreted from an engineering 
and design standpoint. (19) 


Pipe and Fittings. Complete data on Karbate 
pipe and fittings, including tables of chemi- 
cal and physical properties, and drawings 
showing dimensions, assemblies, joining 
recommendations, etc., are presented by 
National Carbon Co., Inc. in their latest 
bulletin, No. M-8800 B. (20) 


Expanded Metal. A variety of typical appli- 
cations and complete specifications of Pen- 
metal Steelmesh, an expanded metal made 
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from carbon steel, stainless steel, aluminum 
or copper sheets in 4-, -, 34-, 1- and 
1\4-in. standard or flattened styles, are 
featured in this 6-page, illustrated folder, 
No. 480E, released by Penn Metal Co., Inc. 

(21) 


Designed-Strengthened Metals. The many 
advantages of using Rigidized—designed- 
strengthened—metals in a wide variety of 
products are explained by the Rigid-Tex 
Corp. in their attractive, 12-page, illustrated 
bullet:n, No. 447. (22) 


Molded and Extruded Rubber Parts. The many 
varied applications of all types of molded, 
extruded or metal-bonded parts of natural 
or synthetic rubber produced by the Tyer 
Rubber Co. are discussed in this 4-page, 


illustrated bulletin. (23) 


Plastics 


Hard Rubber and Plastics. This 60-page, 
illustrated handbook interestingly presents 
complete technical data on all grades of 
Ace hard rubber and plastics produced by 
the American Hard Rubber Co. (24) 


Precision Molded Plastics. The facilities, ex- 
perience, equipment and service of the 
Consolidated Molded Products Corp., pro- 
ducers of compression-, transfer- and injec- 
tion-molded plastics, are described and 
illustrated in an 8-page bulletin. (25) 


Plastic Silent Gears. Complete data on a 
variety of silent gears made from Celeron, 
a high-strength, nonmetallic, thermosetting 
plastic, are presented by the Continental- 
Diamond Fibre Co. in their 8-page, illus- 
trated bulletin, No. CG-25. (26) 


Impact Compounds. Bulletin No. 148, four 
pages, describes and illustrates various prod- 
ucts that were molded of impact compounds 
without extra cost and trouble due to mold- 
ing difficulties. Drackett Products Co. (27) 


Phenolic Materials Check Chart. This handy, 
slide-rule type of check chart, offered by 
Durez Plastics & Chemicals, Inc., covers the 
Durez phenolic materials for a number of 
typical applications, tables of temperature 
conversion, weights and cubic equivalents, 
and specific gravities of various structural 
materials for comparison with specific gravi- 
ties of the Durez materials. (28) 


Laminated Plastic. The many applications 
of Formica, a laminated plastic product 
made with synthetic resins of the phenolic, 
urea or melamine types and cured into a 
hard compact material by heat and pressure, 
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are described and illustrated in an 8-page 
folder, No. 1b-12, issued by Formica Insula- 
tion Co. (29) 


Molded Plastic Trim. A wide variety of 
plastic, or plastic and metal handles, pen- 
dants, knobs, controls, pulls and dials are 
profusely illustrated and described in this 
8-page bulletin, issued by the Grigoleit Co. 
Specifications are included. (30) 


Injection Molded and Extruded Plastics. 
The facilities of the Elmer E. Mills Corp. 
for producing injection molded and ex- 
truded plastics, their complete line of ther- 
moplastics, and the many applications of 
these plastics are all interestingly described 
and illustrated in an attractive, 48-page 
catalog. A detailed plastics properties chart 
is also included. (31) 


Nylon-Covered Wire Ropes. Three types of 
Wirelon ropes—wire rope covered with du 
Pont nylon which resists fatigue, abrasion, 
rust and corrosion—are described and illus- 
trated in an 8-page, pocket-size folder re- 
leased by Rochester Ropes, Inc. (32) 


Sheet Plastic Beading Machine. The Thermo- 
beader, a new beading machine designed 
exclusively for beading straight edges of 
thermoplastic sheet, 0.005 to 0.020 in. 
thick, on a high-speed, repetitively uniform 
production basis, is described and illustrated 
in a 6-page folder, No. 4703, issued by the 
Sheet Plastics Equipment Div. of the Taber 
Instrument Corp. (33) 


Nonmetallics 


Synthetic Rubbers. An 8-page, illustrated 
notebook which contains information on 
laboratory results and industrial applications 
for Neoprene products has been offered by 
the E. I. du Pont de Nemours & Co., Inc. 
Specifications are included. (34) 


Pipe and Fittings. Complete data on Karbate 
pipe and fittings, including tables of chemi- 
cal and physical properties, and drawings 
showing dimensions, assemblies, joining 
recommendations, etc., are presented by 
National Carbon Co., Inc. in their latest 
bulletin, No. M-8800 B. (35) 


Molded and Extruded Rubber Parts. The 
many varied applications of all types of 
molded, extruded or metal-bonded parts of 
natural or synthetic rubber produced by the 
Tyer Rubber Co. are discussed in this 4- 
page, illustrated bulletin. (36) 


/Malleableizing Furnaces. Controiled 


Methods and 
Equipment 





Heat Treating 







™ 


atMog 


phere, radiant tube heating, improved wo, 
handling mechanisms, and accurate tem 
perature are all realized when using con 
tinuous-type malleable annealing furnace 
for modern malleableizing and _pear\jy 
malleableizing operations, discussed in , 4. 
page, illustrated bulletin, No. SC-140, x. 
fered by the Surface Combustion Corp 


Welding and Joining 


Welding Products Price List. Bulletin \ 
W-1, 16 pages, contains a detailed price |ig 
of a complete line of hard-facing, build. 
rods, electrodes and weldments, produced 
by the American Manganese Stee! Diy, 
American Brake Shoe Co. 38 


Low Heat Welding Alloys. Four new scient: 
fic developments in low heat welding alloys, 
case histories and complete reference chars 
are featured in an 8-page, illustrated bullet 
published by the Eutectic Welding Al 
Corp. 


Arc Welding Contest for Engineering Under 
graduates. All the rules and conditions o 
the annual engineering undergraduate awat 
and scholarship program for 1948-4)— 
closing date Apr. 1, 1949—+can be found 
in a 24-page booklet available from th 
James F. Lincoln Arc Welding Foundation, 
sponsor of the contest. : 


Forging and Forming 


\ mM. 
’ Wee 


Hydraulic Presses and Power Tools 
plete line of hydraulic presses and powe! 
tools, ranging in capacity from 100 to OV 
tons for high-speed production and accurate 
forming of sheet metal parts to any desire 
shape, is described and illustrated in a |- 
page bulletin, No. 285, offered 

Baldwin Locomotive Works. i 


Precision Machines for Die-Less Duplicating 
A complete line of Di-Acro precision ™* 
chines for die-less duplicating parts or pie 
to die accuracy without time delay of ™ 
pense of dies is described and illustrated " 
a 40-page catalog offered by the ON¢! 


MATERIALS & METHODS 











= 


Ni 





MATERIALS AND EQUIPMENT 





Die Casting Machine Produces 30-Lb. Castings 


laimed to be the world’s largest 

bandaf casting machine has been intro- 
the Kux Machine Co., 3940 W. 

arrison St., Chicago. Available in three 


as locking pressure will form castings in 
inc weighing up to 30 |b. and in aluminum 
eighing up to 10 lb. High injection pres- 
ures are utilized reaching as much as 


° ps! 
’ The machine has a die space of 40 in. 
etween the tie bars and 1744 
n. of die separation. It is hydraulically 
/nder- sperated and electrically controlled. Speed 
bt operation is practically the same as on 


hines with an average of 3 to 





t zinc casting cycles or 2 aluminum casting 
cycles per min. being possible. 

As a gooseneck plunger type machine, 
Model BH-40 will produce zinc, lead or tin 
die castings, and has its self-contained melt- 
ing pot and furnace incorporated within 
the frame of the machine. For production 
of aluminum, magnesium or brass castings, 
the machine, Model HP-40, has a cold 
chamber hand ladling injection unit. 

Constructed as a convertible machine, 
Model BH-40¢ 


uses a gooseneck plunger 


mechanism for zinc castings and a cold 
chamber hand ladling unit for aluminum 
with conversion from one style of die cast- 
ing to the other, requiring a minimum of 





die casting machine is reported to be the world’s largest standard design. 





change-over time. Complete stroke control 
of die opening and closing is built into the 
electrical circuit so that the die plates can 
be opened or closed the amount desired or 
stopped in any position of the 17)-in. 
total separation stroke. 


Case-Hardening Paste Useful for 
Selective Hardening 


A paste that does case-hardening without 
special equipment has been developed by 
Denfis Chemical Laboratories, Inc., 172 
Pacitic St., Brooklyn 2, N. Y. An advantage 
of this paste, called Carburit, is its ready 
use for selective hardening. 

The section to be hardened is covered 
with the paste and the work heated to 
about 1700 F. A case 0.010 in. thick will 
form in 5 to 7 min.; 25 to 30 min. are 
required for a 0.040-in. case. After heating 
with Carburit in place, the work is cooled 
and reheated to 1500 F. Then the paste is 
knocked off and the work is quenched. The 
hardness produced in various irons and 
steels compares favorably with that pro- 
duced by other known methods. 

Because it is applied in paste form, it is 
useful for selective hardening. The paste 
can be applied to only part of the work, or 
to the entire surface, as desired. Any source 
of heat can be used with Carburit. When 
a furnace is available, the heating can be 
accurately controlled, but a field forge or 
other means of heating will produce satis- 
factory results. The temperature is then 
gaged by the color of the work. 


























Shearing and Trimming Lines for Aluminum Plate 


Equipment for production of flattened, 
edge-sheared and cut-to-length plate has 
been designed and built by Loewy Construc- 
tion Co., Inc., 570 Lexington Ave., New 
York. There are two complete lines in the 
group, one for 4 in. by 104 in. by 33 ft. 
and the other 0.200 in. by 105 in. by 16 ft. 
Each line consists of feeding tables, backed- 
up type leveller, pinch rolls, edge trimmer, 
up-cut shear and gage table. On the heavy 
line the plates are loaded singly from pile 
by a vacuum lift un-piler, and after being 
processed, they are removed singly by a 
similar vacuum type piler. 

The back-up type roller leveller is of 
unique design. The bottom nest of rolls 
can be dropped out of bending position 
quickly or returned without disturbing the 
set of the machine. The top nest of rolls 
have special designed back-up roller nests, 








which operate through mechanism to flex 
the top work rolls. 

The edge trimmers are of the rotary 
shear type. The knives can be adjusted in 
two planes. In a vertical plane the top 
knives can be raised or lowered or they can 
be moved forward or backward from the 
perpendicular axis of the knives. In a 
horizontal plane the lower knives can be 
adjusted axially for clearance or wear. Re- 
ciprocating guillotine scrap cutters are pro- 
vided operating from a separate drive motor 
so as to match scrap speed and chop the 
short lengths. The arrangement of the knife 
head assemblies is such that the machine 
can be used as a gang slitter by locating 
the knife arbors in the heads by means 
of tapered bores. 

Each line has two operating stations from 
which the whole line is controlled. 





Fatigue Testing Machine for Wire Offers New Controls 


A rotating-beam fatigue testing machine 
for wire has been developed by Hunter 
Spring Co., Lansdale, Pa. The instrument 
permits applications of fatigue knowledge 
such as: (1) control charting of wire draw- 
ing processes, (2) wire acceptance on the 
basis of statistical analyses of fatigue data, 
(3) studying variations of fatigue character- 
istics throughout a wire lot, (4) predicting 
wire life in dynamic service—a quality con- 
trol characteristic, (5) using fatigue 
strengths and endurance limits as quality 
indexes, and (6) determination of fatigue 
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characteristics of small wire as a basis of 
design involving wire forms and parts. 

The instrument's design involves looping 
a sample of predetermined length through 
a complete 180 deg. so that the bending 
stress (at the peak of the loop) can be per- 
fectly predicted, simply calculated and 
brought to as great value as desired in order 
to hasten specimen failure. The machine is 
adaptable to wire from 0.005 in. to 0.030 
in. in dia. 

The instrument consists of a motor driven 
chuck (3600 rpm.) and bushings to posi- 


tion that end of the sample which ig 
clamped in the chuck. The bushing 

positioned with accuracy to 0.00] in, 
supporting guides mounted on Alnic 
nets hold the specimen in a hori», 
plane, prevent vibration, and can be , 
tioned anywhere on the steel apron of 
instrument. The test is automatically 
minated as the specimen breaks and ae 
an electronic Circuit to stop the moto 
the timer simultaneously. 































@ A new low temperature bronze } 
permanent repair alloy for many indugs 
repair and maintenance applications js; 
available from the John Hewson Co, 
Wall St., New York 5. The repair 
handles like putty at 300 F and fuses 
the metal surface under repair. Manuf 
turer states that finished repair cap 
machined, filed, drilled and tapped, 
that the low temperature required wil] 
cause crystallization or distortion. Also, 
will not corrode, run, crumble, shrink 
dry out, and works with any metal & 
aluminum or its alloys. 


British Centrifugal Casting Process 
Introduced to This Country 


The centrifugal casting process kno 
as the Centri-Die method and developed 
England has been acquired by Leb 
Steel Foundry, Lebanon, Pa., for use in th 
country. The process utilizes permanes 
molds and produces cylindrical and tubul 
structures which are difficult or impossid 
to forge or cast by other methods. Develop# 
by Firth-Vickers, the process was first us 
for parts for British turbojet engines. 

This centrifugal permanent mold ill 
casting process involves the casting | 
molten metals and alloys in heavily © 
structed molds while the molds are bein 
rotated at high speed around their axes. T 
molten metal is deposited and _ solidi 
under pressure withia the mold, ther 
producing a symmetrical or cylindrical 10 
of high density with excellent structs 
properties throughout. 

The process is specifically adapted to p" 
duction of high-melting-point alloys # 
steels ranging from the carbon steel gr 
to the new super-alloy types recently cevé 
oped. Some of these compositions art © 
tremely heat-resistant and strong at 
high temperatures, but because of this 
heat-strength characteristic, the new SUP“ 
alloys are very difficult or even impossi0 
to hot work or forge into convention 
shapes. This process is said to be the 9 
tion to this problem. 


MATERIALS & METHODS, 







Every automobile built today 





é uses parts mate of 
N-A-X HIGH-TENSILE STEEL 


rink, 
Ul exag 


Since 1940, when Great Lakes 
Steel pioneered the application of 
high-tensile, low-alloy steel to 
cold-stamped automobile bumpers, 
there has been a growing trend to 
N-A-X HIGH-TENSILE STEEL in the 
automobile industry. 






Today, every car manufacturer is 


using the inherent better proper- 


ties of N-A-X HIGH-TENSILE STEEL 
for some part of his automobile. 


Bumpers and grilles — hoods and 
fenders—body panels and deck lids 
— frames and bracings — wheels 
and hub caps represent a few of 
many applications of N-A-X HIGH- 
TENSILE STEEL to the modern car. 
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HIGH-TENSILE sTEE, 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division « Detroit 18, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 
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Firth-Vickers of England signed 

their reciprocal agreement with Lebanon 

of U.S.A. for a complete exchange of ideas, 

information and foundry practices, it meant 
a lot to you, 

For now you can have the advantage of the 
best in alloy castings which has been devel- 
oped both in this country and in Europe. 

Of great importance is the “centri-die” proc- 
ess of making centrifugal castings in permanent 
molds. Firth-Vickers developed this process to 
make possible the Rolls Royce, De Havilland 
and other jet engines. Here at Lebanon we 
are finding applications not only for airplane 
engines but also in equipment for the oil, 
chemical, paper and pulp, mining and other 
industries where corrosion and heat make 
service conditions severe. 

When you talk to Lebanon about alloy 
castings you know you are talking to experts 
with a wealth of information available. 


LEBANON STEEL FOUNDRY + LEBANON, PA. 
“In The Lebanon Valley” 






LEBANO 


ALLOY AND STEEL 
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Phe Agreement between 
Firth-Vickers Stainless Steels, 
Ltd., Shefheld, England and 
the Lebanon Steel Foundry, 
Lebanon, Pa., U.S.A. pro- 


vides for complete ex 


change of metallurgical and 
engineering data, and foun- 


dry techniques and practices 





This understanding betwee: 
Lebanon and the largest pro 
ducer of alloy castings in 
Europe pools the technical 
knowledge and expcricnce 
of both sides of the Atlant 


I for your benefit. 


Write now for this FREE 
BOOKLET ‘‘Centri-die 
Centrifugal Castings’’ 








Here is a clear explanation of the 
practical advantages to you of the 
Firth-Vickers Centri-die method of 
making alloy castings centrifugally 
in permanent molds Of interest to 
executives and engineers who wantto 
keep abreast of new manufacturing 
and production methods. Write for 


Bulletin H. 


$: 









_ Detrex Corp., Detroit 32. 










































Degreaser Designed for 
Quick-Conversion Heating 


Announcement of a two-dip hand-op 
ated unit designed for the cleanj 
medium-size metal parts of al kinds 
machine shops, production, assembly 
maintenance departments has been made 


This unit can be heated by steam, 
electricity; it can also be furnished for 
bined gas-and-steam or gas-and-electric hy 
ing. A feature of this new design of ey: 
ment is the standardization of main 
construction so that it can be converted fx 
one type of heating to another where y 
sonal changes in heating method give ajy 
economy, or convenience. 

The degreaser employs the immerg, 
solvent-vapor degreasing process, | 


Immersion - solvent-vapor deg 
standardized body construction 
interchange of heating means. Machin 
left is steam-heated; center, electri 
and at right, gas-heat 


moves grease, oil and similar : 
leaves all surtaces, externa! 
clean and dry. To operate, 
simply lowered into boiling s 
ferred within the machine to a 
rinse compartment, and after a t 
they are removed through the s 
zone. 

All interior surfaces of the 
are protected with a molten zi: 
which is sprayed on after fabricat 
also available built of corrosi 
nickel-steel. 

Production capacity is rated at 
of steel parts per hr. This unit v 
sion-clean parts that will go int 
18 by 21 by 12 in. deep; and shatts 
4 ft. in length can be cleaned by suspending 
them in the vapor zone. Floor spa 
pied is about 10 sq. ft., and the 
is approximately 500 lb. 


Contact Electrodes Are Easy to Us 


n g elec 
is now 


A new type of manual arc wel 
trode, designed for contact welding, 's ™ 
being produced by North America’ Phil 
Co., Inc., 100 E. 42 St., New York 

These new electrodes, available 
ferritic, iron oxide and organic types: 


in lim 
have 


MATERIALS & METHO! 


Iimpco Reverses a Trend 


Extra Capacity 
at No Extra Cost 


The versatile Impco 22-ounce machine is now 
equipped with a new heating cylinder which is 


consistently shooting 30 ounces of Polystyrene. 
To insure maximum production, 


vicemen make unsolicited calls 


regularly. Spare parts are stocked in Added Features Pioneered by Impco 


New York, Chicago, San Francisco 
and other strategic points. 1. Molding Nylon is no longer a problem. 


Sieve plates and screen packs are 
outmoded. Nozzle drool eliminated 


2. Z-Nickel Cylinders for corrosive materials 


3. Water-cooled Injection Plungers as standard 
equipment MP-18 


PLASTIC MOLDING MACHINERY DIVISION 


Improved PAPER MACHINERY CORPORATION : NASHUA. NEW HAMPSHIRE 


NOVEMBER, 1948 
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“Brake Shoe Research serves you today and anticipates tomorrow” 


Wm. 8. Given, Jr., President 

















give you 


EST FOR YOUR PURPOSE 


. 








e In this completely equipped ex- 
perimental foundry you can get impartial experience-based recom- 
mendations as to which of these three types of metals will serve you 
best for your cast parts. It is one building of a group at Mahwah, 
N. J., the national research headquarters of American Brake Shoe 
Company. 

Whichever metal proves best for you, Brake Shoe foundry tech- 
niques can benefit you in both pilot and production foundries at 
Mahwah, N. J., and in the company’s production foundries at Mel- 
rose Park, Ill., and Baltimore, Md. 

At these plants, castings can be made in widely-used types (light, 
medium or heavy weight, green or dry sand or all core assemblies) 
including intricate and special types. Write us about your needs; 
let us tell you what we at Brake Shoe can do to meet them. 


6205 








| Automatic Loading Devices Cut Tin 











a special type of coating and 
offer certain definite advanta es such 
shorter training time for \€XDeries 
welders, and high deposition sates ; 
contact welding electrodes, two of yi: 
can also be used on a semi-automatic \y2 
permit touchwelding in all y elding ty 
tions except vertical-up, and have auton» 
starting and re-igniting properties, 

These electrodes offer high deposis. 
efficiency because of their low spatter jo. 
and special coating. The special type 
penetration obtained considerably decre 
the possibility of undercutting. The 4, 
trodes work satisfactorily with stands 
welding equipment on a.c. or d.c., rover 
or straight polarity. Very high cures 
up to 600 amp. for the 5/16-in. size 
be used. 


are said 


for Gear Finishing 


New automatic loading devices for ge 
finishing machines to suit different produc 
tion requirements have been developed » 
Michigan Tool Co., 7171 E. McNichols Ri. 
Detroit. The devices are designed for us 
on both rack and rotary type gear finishing 
machines. 

With these devices it is unnecessary 1 
use arbors for mounting of gears and pinion 
between centers. Special pneumatic head 
stock centers are available in which t 
center acts as an arbor. Stripping from th 
center is also automatic. Production rate 


are being obtained with these automat 
devices. ; 
In general the loaders fall into thie 
major classes: (1) Gravity chute feed aot 
unload type, for smaller gears. (2) Chut 


Gravity chute feed for rotary shaver supp 
300 pinions per br. per machine. 


feed plus indexing mechanism with positi"t 
loading. (3) Jaw tupe loaders for larst 
gears and cluster gears. 

The loading devices for all machines ** 
basically identical. All of these loadits 
devices are so designed as to provide elt 
trical and mechanical interlocks to intettuf 
sequencing of the machine cycle, in case 
part of the mechanism should fail to ope! 
properly for any reason. 


MATERIALS & METHOD! 












































The Oliver Corporation’s “‘CLETRAC”’... 


Model FD Diesel-powered 
“Cletrac.’’ These and other 
“Cletrac” models are built 
with Meehanite transmis- 
sion cases. 


MEEHANITE Transmission Case... 


& The Diesel-powered “Cletrac” built by The Oliver 
Corporation, Cleveland, Ohio, combines in its de- 
sign and construction the results of 30 years’ saiovion cape. aeed 1 Ditver 
i ; ; “Cletrac."’ Castings weigh 2200 
research and experience. Only the highest quality gg Meas pt Ae 


Fully machined Meehanite trans- 


PERSHING SQUARE 


in materials and workmanship can meet their rigid Foundries Inc., Grove City, Pa. 
specifications. 

The Meehanite transmission case illustrated meets 
their requirements for a high strength, tough, 
dimensionally accurate unit,—a vital pan of the 
powerful mechanism. Specifications require a 
minimum tensile strength of 50,000 psi (1.2” Dia. 
cast-on coupon) and controlled Brinell hardness 
within the range of 220-240. Castings must be com- 
pletely free of any defects or misalignment; must 
be readily machinable; (note numerous machining 
operations performed) and in fact must embody all 
the better engineering characteristics for which 
Meehanite castings are noted. 

For the right combination of properties for your 
job specify Meehanite castings. 

Write for the Meehanite Handbook and send 
your casting problems to.,. 


fF ronaht | i. 


NEW ROCHELLE, N. Y. 


NOVEMBER, 1948 


BUILDING 


MEEHANITE FOUNDRIES 


American Brake Shoe Co. ...Mahwah, New Jersey 
The American Laundry Machinery Co. Rochester, New York 
Atlas Foundry Co. ....... Detreit, Michigan 
Banner Iron Works ie fs: St. Louis, Missouri 
Barnett Foundry & Machine Co. 
E. W. Bliss Co. 
Builders iron Foundry Inc. __ 
H. W. Butterworth & Sons Co. .........Bethayres, Pennsylvania 
Continental Gin Co. Birmingham, Alabama 
Mt. Vernon, Ohio and Grove City, Pa. 
Crawford & Doherty Founthy Co........_______________Portland, Oregon 
Farrel-Birmingham Ce., Inc.. _..Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. ._.Florence, New Jersey 
Fulton Foundry & Machine Co, inc. == = === sss Cleveland, Ohie 
General Foundry & Manufacturing Co.__ .......----Flint, Michigan 
Greenlee Foundry Co.__ Ae ...Chicago, Mlinois 
The Hamilton Foundry & Machine Co. eae ee .-Hamilton, Ohie 
Johnstone Foundries, Inc. - yey City, Pennsylvania 
Kanawha Manufacturing Co. ~ Charleston, West Virginia 
Koehring Co... Pans __...Milwaukee, Wisconsin 
Lincoln Foundry Corp... a8 ...Les Angeles, California 
The Henry Perkins Co... = Bridgewater, Massachusetts 
Pohiman Foundry Co., Inc ...-.-.-...........-.Bulfale, New York 
Rosedale Foundry & Machine Co. ...Pittsburgh, Pennsylvania 
Ross-Meehan Foundries Chattanooga, Tennessee 
Shenango-Penn Mold Co._. sping -Dover, Ohie 
Standard Foundry Co._. Worcester, ‘Massachusetts 
The Stearns-Reger Manufacturing Co. Denver, Colovade 
Traylor Engineering & ste Co. Allentown, Pennsylvania 
Valley Iron Works, Inc... .........-----. ..St. Paul, Minnesota 
Vulcan Foundry Co._ , Oakland, California 
Warren Foundry & Pipe Corporation ‘ wer New Jersey 
Washington Machinery & Supply Co. _. Spokane, Washington 
E. Long Ltd... ; ae .- Orillia, Ontarie 
Otis-Fensom Elevater Ce., Lid. 
U. $. Challenge Co 


“This advertisement sponsored by foundries listed above.” 



































MORE 
PRODUCTION 
AND 

BETTER 
WELDS 

WITH 


Seanseme- TURNING ROLLS 





0 Need Now for Welders to he Acrobats 





eae 


: a 
Model BPR Power Roll, Model BIR idler Roll 


Welders can make all welds ‘‘down hand” with heavier electrodes when 
Ransome Turning Rolls bring the work into convenient working position for 
increased production and neater, better welds. 


The improved Ransome line includes three models, with standard capaci- 
ties from 3 to 45 tons, up to 14 feet in diameter, stationary or self-propelled. 
(Rolls for heavier or larger work also available.) 

Ransome features for trouble-free operation: unobstructed loading 
from either end, due to lowered drive mechanism e easy rotation under 
heavy load, due to anti-friction self-aligning bearings (Models B, C) e 
strength where most needed—exclusive combination bronze and steel 
reinforced worm wheel e quick adjustment for varying diameters e 
adjustable variable speed rotation. 


Send coupon for bulletin. 


ae gate a a re 


INDUSTRIAL DIVISION | Ransome Machinery Company | 
wr Dunellen, N. J. 
o* [ [ 
es Please send Bulletin 228-5 on Ransome 
Oo” =o TURNING J Turning Rolls. | 
. ROLLS 
MACHINERY = 50% umo bd aes. 32ks 
COMPANY éq, POSITIONERS | [ 
Co ~ POO eee ; 
DUNELLEN, NEW JERSEY Sts A ® | | 
Fa) Pays 
Oo iy? Address , 
A SUBSIDIARY OF ty, ! ve-7 | 
PUMP AND MACHINERY COR ATION 
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Transparent Coolant for Cutting a 
Machining Operations 


new coolant for grinding wheels 
cutters is being marketed by {rnold He 
man & Co., Inc., Canal & Waterman 
Providence 1, R. I. The coolant js a tt 
parent chemical solution. As an ae 
soluble in naturally occurring wate; 4 
plies, it remains in solution at al] norm 
working temperatures. It is o lorless, » 
irritating, rcust-inhibiting. 

Fast cooling action of this product js 
to make faster speeds possible. |r; hi 
detergency keeps pumps, lines, machig 
tools and work free from sludge and di 
and restricts bacterial growth. No powde 
or strong alkalies need be added tp it { 
use in any operation. 

Among the uses to which the coolan;} 
been put are in cylindrical surface, cys 
and centerless grinding operations, as ys 
as in milling, screw machine, lathe wo 
and turning, drilling, tapping, and ho 
operations. 


Li 
UDI 


+ A transparent plastic ¢ 
supplied in a self-contained sprayer | 
announced by Foster & Kester C 
Philadelphia 32, Pa. To release the pla 
spray, the bitton on the top of the can 
pressed. The coating, called Krylon, 
in less than a minute, leaving a clear sat 
finish that retains the flexibility of the ma 
rial on which it has been applied. Thi 
coating is said to have resistance to dis 
ation at high temperatures, water 
alkali, acids, mineral oils, grease 
chemical fumes. 


New Abrasive Belts Have High Heat 
Resistance 


New abrasive belts, designed with a '¢s 
bond to provide extre durability an 
resistance, have been developed by Monn 
cota Minine & Manufacturing 
Fauquier Ave., St. Paul, Minn. ihe} 
available in widths up to 18 in., in iengm 
from 60 in. up, and consist of aluminl 
oxide mineral grains, in grits f1 
120, coated on a flexible cloth ba 
a resin bond. 

According to the company, p! 
announced shortly are expected 
siderably higher than those fot 
belts, but the higher cost is expt 
more than offset by increased 
capacity of the new belts. 

The new abrasive belts are 
particularly good on stock removal | 
tions where sharp contours, high belt spe 
or frictional heat subject belts to unus™ 
strain. 


ope [3 
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Iyhen this waxer smacks the 


EON leaves no mark at all! You are looking at 
what is unquestionably the most polite floor 
conditioner you ever met. Kent Electric Company 


makes it for scrubbing, wax-spreading and polishing 
_and they’ve eliminated what everybody hates most 
-, a deaner—the denting, marking and scraping of 
sseboards and furniture. \ 


less, 








and ¢ 
Powdg 
to it f 


ow? They put on a bumper guard made from Geon 
olyvinyl resin, thereby taking advantage of its resili- : 
ace, flexibility and non-marking qualities. They 
qlled for the other combination of qualities Geon 
can produce, too—resistance to age, wear and weather, 


resistance to heat or cold, ability to combine great 7 
strength with either rigidity or suppleness. 


lant b 
» CUL4 
aS we 
he Wop 
hobbir Wherever Geon does a job it does it well—and often 


at less cost than other versatile materials. It can be ex- _ 
truded or Cast into sheets, it serves as an impregnant 4 / 
or coating for paper or textiles, it can be molded, € 
it takes to color like you take to your hat. We're € 
really telling you about this floor conditioner so you'll a 
put your own thinking cap on. What do you make 
that Geon will make better for you ? 
We make no finished products of Geon or any of 
our other B. F. Goodrich Chemical Company raw ; ae 
as beg materials. However, we are interested in helping with 
» Ing special problems or applications. For information, 
Plast please write to B. F. Goodrich Chemical Company, 
“0 @ Dept. HQ-6, Rose Building, Cleveland, Ohio. In 
, CG’ Canada: Kitchener, Ontario. 
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= — Polisher by Kent Electric Corp., 
Rome, N.Y. 


b & a 
- F. Goodrich Chemical Company ....:2:2:..... 


GEON polyvinyl materials « HYCAR American rubber « KRISTON thermosetting resins « GOOD-RITE chemicals 
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New Condenser Cuts Refrigeration Costs 
Saves Cooling Water 


@ The Niagara Aeropass Condenser cuts 
the cost of refrigeration by running com- 
pressors at lower head pressure,saving up 
to 35% of power. It uses no cooling water. 

The refrigerant gas passes thru two coils 
in an air stream. The first,“Duo-Pass” dry 
coil, removes the super heat by air cooling 
and condenses oil vapor. The second, 
condensing coil, drenched by recirculated 
water spray, condenses by evaporation, 
transferring to the air 1,000 BTU for 
every pound of water evaporated. This 
done at low temperature, no scale forms 
on condenser tubes to clog air passage. 


Between the two coils is the “Oilout”, 
which purges the system of crankcase oil 


and dirt, keeps it always at full capacity. 


The “Balanced Wet Bulb” control holds 
head pressure at the practical minimum. 
It automatically proportions the fresh air 
stream to the condensing load with the 
full benefit of power-saving on cool days, 
providing full capacity for peak loads. 


Niagara Aeropass design results from 
over fifteen years’ experience condensing 
by air. It is completely trustworthy for 
year ‘round operation. Users say,"It saves 
half the difficulties and labor of running 
a refrigeration plant.” 


Units range from 10 to 100 tons capacity. 


For full information ask for Bulletin 103. 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. MM, 405 Lexington Ave. 


New York 17, N. Y. 


District Engineers in Principal Cities 














High Frequency Heating Units 
Are Redesigned 


Redesigned high-frequency heatip 
have been introduced by Lepe/ High . 
quency Laboratories, Inc., 39 W. © 
New York. The new units are ay,’ 
in 7¥2-, 15- and 30-kw. ratings. The ; 
pany reports that the unit interiors sal 
fire-resisting materials, and Operating ¢ 
trols are arranged for greater CONVENiens 
Other changes include improvements jg 4 
spark gap holders, thus reducing need p 
adjustment of spark gaps, and the use | 
fibre glass insulation in the high-yol, 
side of the main transformer. , 

Applicable for high-frequency heating ji 
ferrous or nonferrous materials, the heatig 
units can be used without auxiliary equi 
ment for hardening, annealing, stress reli 































Redesigned high frequency heating unit 
such as this one, are available in 71, 
and 30-kw. ratings. 


ing, brazing, soldering and melting. 1 
can also be used with a variety of work 
coils for heating parts of widely differest 
sizes and shapes, without requiring match- 
ing transformers or condensers 

These high-frequency heating units, 0 
cording to the manufacturer, give full power 
output, as they deliver their full rate 
capacity when treating both nonferrous 0 
ferrous metals. Power does not drop of, 
for example, when the metal being heat 
passes from magnetic to nonmagnetic stage 
or from solid to liquid state. 


Recording Instrument Makes Six 
Records on One Chart 


A high-speed instrument, complet 
electronic in principle, making from o0¢ t0 
six different records on one circular chi 
has been introduced by the Foxboro 
Foxboro, Mass. The records are of color 
dots so closely spaced as to make virtually 
continuous lines. The recorder, know! # 


MATERIALS & METHOD! 
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smooth finish 
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“ONE-COAT WRINKLE” FINISHES COVER BETTER 


_..at less cost...on metal sheets 


These illustrations show typical Wrinkle 
finish applications on sheet metal. 


























Here is photographic proof of Wrinkle economy and profit 
in one illustration: weld marks, scratches, and other surface 
irregularities are completely covered with a single coat of 
Wrinkle . . . without primer or other surface preparation. 


The test panel above was produced by a large and famous 
manufacturer of air conditioning equipment. It proves con- 
clusively the superiority of one-coat Wrinkle over smooth fin- 
ishes, applied to sheet metal. 
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More than 250 authorized and licensed outlets for one-coat 
Wrinkle finishes are ready to serve you. 


. ry 
«3 a 


Use durable Wrinkle for finishing sheets, castings, forgings, 
weldments, stampings . . . om components and on complete 
assemblies. 


Wrinkle finishes are available in a wide variety of textures 
and in unlimited color range, for application to iron, steel, 
aluminum, magnesium, alloys, wood, and fabrics. 








FREE: ‘‘New Wrinkles in Finishing,’’ a bi-monthly, illustrated magazine devoted to reports on 
| Wrinkle applications and news about developments in Wrinkle finish research, will be sent you | 
| without charge. Just fill out and return this handy coupon, today! 


| Company 


AM | 





Name Title 
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| 
| Street Address } 
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——— ——y the Multi-Record Dynalog, has Only 

measuring system, either resistance a 
EMF type, but a positive-acting SWitchi 
unit automatically brings the , ALi-colopt 
pens into recording position at 6-sec a 
vals, in any sequence desired. The sequ 
and number of points may be changed 
will. 

An innovation in the design is the 
of its pen wheel holding the six recordig 
pens, which are magnetically select ; 
turn and held in recording position jy 
single pen arm. The recorder may be y» 
for measurement of temperature, presy 
humidity, liquid level, pH, conducriy; 
speed, and numerous other process ys; 
ables. ) 



































“Alodine” solved the problem of paint 
durability on aircraft. Alodizing pro- 
vides excellent paint adhesion as well — 


as unusual protection for the metal. 
Photograph courtesy of Stinson Division, Consolidated Vultee Aircraft Corp. 





@ A new greaseproof barrier material wig 
a creped neutral noncorrosive meta! contig 


| ing surface, which is backed with a 0,000) 
€ in. sheet of foil as the greaseproof ap) 

! —— — moisture vapor proof barrier, has been a 
nounced by the Charles F. Hubbs & & 

383-389 Lafayette St., New York 3. Th 


material is creped for flexibility, and is suit 


able for wrapping bearings and other highly 
ALUMINUM corrodible surfaces. Another grade, with; 


second sheet of 0.0001-in. foil laminated 


se , : , : 
( ZY ‘ / With to. lé ) to the kraft surface for extra strength x 


well as moisture vaporproofness, is als 


ANCHORS THE FINISH val 


PROVIDES A NEW ORDER 
OF DURABILITY IN METALS 














“Alodine” is effectively applied by dipping -- in simple 
immersion equipment; by spraying -- in power washer 
equipment; or by brushing. 


In 2 minutes or less--and at low 
cost -- “Alodine” developes on 
aluminum a highly protective 


corrosion-resistant coating New Plastic for Decorative and 


and an excellent paint bond. 

























No electricity is required and Industrial Use 
aust PROOF Es the bath operates at a low A new plastic composed of glass fibe 
AND PAINT BON temperature. Alodizing is impregnated with synthetic resins is | 
Granodine * adaptable to either small or being marketed by Polyplastex United, In 
Daridine * large plant operation -- to 92-35 Horace Harding Blvd., Elmhurs 
Aledine * either continuous or intermit- N. Y. It is a thermoplastic material am 
Lithelorm * ‘ mav > oy , > > re inte 
Thermeil-Grenedise * tent production. y be formed by heat and pressure, 


both decorative and industrial products. | 
may also be sewn, laced, glued or riveted 
as well as corrugated, fluted, and pleated # 
an elevated temperature. By means of new 


Rust REMOVING 


Deoxidine * 


For a lasting paint bond and 
the utmost in metal protection, 
specify Alodizing and 





Perohne * Alodized aluminum. Write or ly developed electronic equipment ail 
ea tons call for further information. methods the plastic, called Synspun, mé 
ACID IN R 








be formed and bonded into a variety 
designs and patterns. 


Redine * 








The plastic is translucent or opaque, 4 
desired. It is dimensionally stable, will 00 
warp or shrink; is not affected by light, he 

or atmospheric conditions. It is washabt 

AMERICAN CHEMICAL PAINT COMPANY with soap and water; flame-resistant; fung 
proof; impervious to alcohol, ink and grea® 

AMBLER; " PA. It may be had in a wide range of thid 


nesses and in varying degrees of flexibilif 
Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals | or rigidity. 


Pioneering Researth and Development Since 1914 


MATERIALS & METHOD! 
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\ PREsS too large or too small for 


your long-term needs will show 
in the cost of every unit it produces. 
For advice on how you can use pow- 
der metal at a profit in your business; 
for help in press selection, punch and 
die design, powder formulas, or re- 
lated problems . . . consult Stokes. 
Here at Stokes you draw on the ac- 
cumulated experience of more than 
half a century in press design and 
operation. Your problem goes through 
a semi-plant-scale testing laboratory 
guided by the engineering skill which 
has pioneered in this field since 1920. 





1948 


Recommendation is then made of the 
right press from the complete line of 
Stokes specially designed presses for 
powder metal work. 

Stokes also makes Molding Presses, 
Industrial Tablet Machines, Vacuum 
Pumps and Gages, High Vacuum Proc- 
essing Equipment, Tube Fillers, Phar- 
maceutical Equipment, Water Stills, 
Special Machinery. 

For the right powder metal press for 
your job, consult with F. J. Stokes 
Machine Co., 5972 Tabor Ec 
Road, Philadelphia 20, Pa. tei 
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ROUND 
& SHAPED 


TUBING 
(.010” to 2°’ 0.D. Max.) 


Available in: 


Carbon Steels: 
7 AISI— MT C-1008, 1010, 
1015, 1020, 1025, 
1035, 1075, 1095 
Alloy Steels: 
AISiI— 4130, 4155, 
52100 
Stainless Steels: 
AISI—303, 304, 309, 
310, 316, 317, 321, 
347, 403, 420, 430, 
446, 502 (T-1) 
Nickel Alloys: 
Nickel, “Monel”, 


"K-Monel”, “Inconel” 





For the instrument maker, Superior fur- 
nishes tubing in cut, multiple or random 








lengths, shaped to ‘‘standard”’ specifications— 
or your specialized designs. Flat and elliptical 
Beryilium Copper ovals for bourdon springs can be produced in 
any analysis shown in the accompanying table. 

Superior Shaped Tubing Specificatior and 
Tolerance Sheets list all the shapes and sizes 
for which tools are prepared and in stock. 
While the specification sheets are not available for general distribution, a 
Superior representative will gladly call at your office to review your dimen- 
sional, analysis and delivery requirements. 

You are invited to make full use of this Superior service—your request will 
receive prompt attention. 


Visit the Superior Booth #206 at the Third National Instrument Exhibit. 











“SUPERIOR TUBE COMPANY 


2006 Germantown Ave., Norristown, Pa. 


For Superior Tubing on the West Coast, call PACIFIC TUBE CO., 
5710 Smithway St, Les Angeles 22, Cal. © ANgeles 2-251 


















New Electrodes for Provucing 
Machinable Welds in Cast iro 


Two new electrodes for pr ucing 
chinable welds in cast iron ha been 
nounced. One of these is a | 1% ni 
electrode produced by the Hob. Brothe 
Co., Hobart Square, Troy, Ohio. The wel 
are machinable both in the deposit anq ln 
of fusion, and may be drilled. tapped 
machined at any point in the weld 10 
The electrode is free from fluorides , 
will not produce injurious gases. The Coat 
ing is insulated to prevent arcing through 
when working in confined quarters 7, 
electrodes can be used with either ac ; 
d.c. welding current, and are available | 
3/32 in., Ve in., 5/32 in. and 16 in. ; 
dia. } 

The other new electrode is being pro 
duced by the Lincoln Electric Co., Cleveland 
1, and is for depositing dense, soft machin. 
able welds in gray iron castings. Ik js , 
nonferrous electrode and operates on eithe; 
a.c. or d.c. current. The electrode is designe: 
to cause the weld to flow over and bond w 
the cast iron with a minimum of penetn. 
tion and heating of the base metal. The 
entire weld area may be drilled, machine 
sawed or tapped. 
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Deposit of Lincoln's neu electrode tor cast 
tron shown here has been successtul 


drilled and tapped 


The electrode can be used in both origina 
manufacture as well as repairing broken 
defective castings and correcting machining 
errors. It is used for filling in sand holes 
and other surface blemishes; building up 
molds, repairing auto blocks and _ heads 
valve seats, exhaust ports, furnace doors, 
pulleys, gears, sprockets, cast iron dies 
high nickel castings, and dairy metals. The 
electrodes are available in the 14-in. length 
in Vg-in. and 5/32-in. sizes. 


Brass Cleaner Combines 
Two Solutions 


A new process for cleaning brass. 4 
for cleaning copper and copper alloys suc 
as nickel, silver and Monel metal, prot © 
electroplating, is a recent development © 
Oakite Products, Inc., 132H Thames 
New York 6. 


MATERIALS & METHODS 


“Karbate” Sectional Cascade Cooler 


| {—— nn | 
wv 


“Karbate” Series 70 Heat Exchanger 


“Karbate” Pump 








“Karbate” Plate Heater 


Carbon Brick for Tank Lining 





How to lick corrosion if you 
pickle or plate metal... 


SE. NAT 
> eappoN PRODUCTS 


OR HEATING, cooling, pumping, and conveying 

the corrosive solutions used in pickling and plating 
metal, there’s no better equipment than that made of 
“Karbate” brand Impervious Graphite. This material is 
chemically inert, immune to thermal shock, easy to 
machine and install, light in weight yet strong; and 
has a very high heat-transfer rate. 

Operating experience has proved that “Karbate” 
equipment stands up in sulphuric, hydrochloric, and 
nitric-hydrofluoric pickling solutions... Parkerizing 
and Bonderizing baths... nickel, copper, tin, and zinc 
plating solutions . . . electro-polishing and Alumilite 
and Alzak processes. 

“National” carbon brick is now extensively used for 
lining tanks that handle corrosive solutions — particu- 
larly nitric-hydrofluoric. 

For more details on metal-cleaning systems of stand- 
ard “Karbate” brand Impervious Graphite units and 
“National” carbon brick, write to National Carbon 
Company, Inc., Dept. MM. 


These products sold in Canada by Canadian National Carbon Company Limited, Toronto 4 


The registered trade-marks ‘‘Karbate’’ 
and ‘‘National’’ distinguish products of 


NATIONAL CARBON 
COMPANY, INC. 
Unit of Union Carbide 


and Carbon Corporation 
30 East 42nd St., New York 17, N.Y. 
Division Sales Offices: 


Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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purge every trace of foreign element from its fore- 
bears—nitrogen and hydrogen—then combine these 
gases into the purest ammonia obtainable. 


And do you think we stop there? Not by your pyrome- 
ter! Cylinders are thoroughly checked before each 
shipment. Valves get a special going over. And as for 
moisture, non-condensable gases and other impurities 
—they’re ushered coldly out. Prompt deliveries of that 
good Mathieson Ammonia in 100- and 150-lb. cylin- 
ders from any of 44 warehouses. Write for free 40- 
page booklet: “Ammonia in Metal Treating.” 


Mathieson Chemical Corporation, 60 East 42nd 
Street, New York 17, N. Y. 


athieson 


Ammonia, Anhydrous & Aqua...Caustic Soda...Soda Ash 
Bicarbonate of Soda...liquid Chlorine...Dry Ice...Chlorine 
Dioxide...HTH Products...Fused Alkali Products...Sodium 
Chlorite Products... Carbonic Gas...Sodium Methylote 








The new method makes use o{ combing 
seq 


solutions of two new materials, Oak 
91 and Oakite No. 91-A. The first of th 
materials is a specialized cleaner. while the 
second is an additive which, whe , 
with the former, helps prevent the form, 
tion of tarnish on brass parts and all 
the resulting solution good chromic acid 
tolerance. In both the basic cleane; an 
the additive there are a combination y 
wetting agents which are not broken doy, 
by the heat of the solution or the Passage 
of current, plus special solvents and |im. 
sequestering agents. In addition, these ty, 
material solutions are said to have hig, 
conductivity, remain free from  surfag 
scum, and will perform well with ha; 
water. 

The combined solutions of these materi) 
perform satisfactorily in any of the esta. 
lished precleaning sequences of the plating 
industry, including: (1) direct-reverse qy. 
rent cleaning; (2) soak tank method {)). 
lowed by reverse current; (3) anodic cleap. 
ing where only one tank is available: ap; 
(4) cathodic cleaning. 





ite No 


@ Both service life and efficiency of lead 
anodes are said to be increased through the 
use of a new alloy developed by the Division 
Lead Co., 836 W. Kinzie St., Dept. 10”, 
Chicago, Ill. The alloy—a combination of 
tin, antimony and lead—is now being used 
in the manufacture of all the company’ 
71l-point and 39-point lead anodes. The 
alloy is said to afford greater resistance t 
chromic acid and higher electrical 

tivity than plain lead or antimony 
alloys. 


New Furnaces for Hardening, 
Brazing and Sintering 


Three new furnaces have been recent!) 
announced by Lindberg Engineering C 
2444 West Hubbard St., Chicago 12. 

First of the three is a controlled atmos 
phere furnace suitable for hardening both 
high-speed and air hardening steels. The 
furnace is also built for brazing and sinter- 
ing operations. Heating is by Globar ele 
ments, and the unit is built to operate 4 
temperatures to 2500 F. A propeller type 
fan is built into the top part of the cooling 
chamber to circulate the protective atmos- 
phere within the chamber and thus provide 
faster and more uniform cooling. Protectiv' 
atmosphere for both the heating chambe! 
and the cooling chamber is provided by 4 
generator of the proper type for the work 
involved. Both charge and discharge doof 
are operated by air cylinders. 

Second is a continuous flow vibrating 


MATERIALS & METHODS 
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Simultaneous translation into 7 different languages 
makes the IBM wireless translating system embodying 
Vilene-Finlay patents a vital part of international con- 
ferences. Worn on the chest, it picks up broadcast signals 
through its neck-strap antennae, and amplifies a trans- 
lation of the speaker’s words in the language the listener 
selects. Its housing is molded of Forticel—Celanese* 
cellulose propionate. 

Forticel was selected for this important application 
because of its ideal combination of mechanical and 
aesthetic qualities. This premium plastic is unmatched 
in impact and tensile strength, and gives the housing 
the toughness to withstand continuous handling by 
delegates, diplomats and visitors—with a generous mar- 
gin to spare for accidents and abuse. 

l’orticel has the form retention and low humidity ex- 
pansion for close-tolerance-fitting of parts. It is light in 
weight and odorless for wearing comfort. Its lustrous 
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JFORTICEL Tals in Pf anguages 


1.B. M.’s Wireless Translator 
Shas Molded Forticel Housing 


Housing (2 parts) and 2 selector dials molded of 
Forticel by Plastic Manufacturers Inc. 


surface only improves with use. 

Forticel’s molding characteristics are excellent. They 
include high fidelity to detail, virtually invisible weld 
lines, and brilliant molded surfaces that need little or no 
finishing. 

When you want to put the best in a product so that 
the user gets the most out of it... when you have exact- 
ing molding requirements . . . when you need a definitely 
superior cellulosic, Forticel is the plastic for you. 


CELANESE CORPORATION OF AMERICA 
Plastics Division, Dept. D-4 
180 Madison Avenue, New York 16, N. Y. 


Colaud 7-ledle 
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This brick mold 


won’t lose face in a hurry! 





wo of hard steel and iron were rubbed 


the wrong way by coarse, abrasive brick 


: 
' " } ’ 
mM ; ; 


OF DricK-moida faces and costs snowed 


Excessive wear meant frequent replaceme 


Now? Now Carboloy Hard Metal faces are 
used on the molds—and this miracle metal 
is outwearing the old molds many times. 


Surprising? Not to us, or to anyone who's 
worked with this hardest metal made by 
man. Carboloy’s history of fantastic con- 
quests over wear indicates that it could 
jump the life of some machine or product 


parts for you—by as much as a hundred 
times 

You see, wear-proofing 1 ur busi 

. } ' } , ; 
Carboloy Cemented Carbides were developed 


to fight wear 


These qualities can go to work for you— 
to fight wear, and bring you lower costs 
and boosted production: 


Extreme hardness 

High abrasion resistance 
Extreme density 

High modulus of elasticity 
Low coefficient of expansion 


High compressive strength 
e@ Corrosion resistance 


Check these points! Look over your methods 
and materials for places where wear might 
be too high. Better yet, call in a Carboloy 
engineer—let him seek out the spots where 
Carboloy Hard Metal can bring you real 
savings. 


Choose from hundreds of low-cost 


standards 


You'll find a standard to suit your need 


among Carboloy’s huge, comprehensive 
stocks—it’s almost a certainty. Carboloy’s 
economical standards are fighting wear on 


many fronts. For example— 











Here’s an item as handy as a screwdriver 
to have around! Keep a supply of these 
unground solid Carboloy rods where you 
can use them in a hurry—for length gauges 
flat drills, locating pins, all sorts of places 
and uses! 


You'll never dig a 
fork into this waf- 
fle! A gauge anvil 
of Carboloy Ce- 
mented Carbide, 
used on measuring 
instruments, brings 
real savings by re- 
ducing the number 
of rejects due to 
faulty inspection 
equipment. 





CARBOLOY COMPANY, 


INC. 
11161 E. 8 Mile Road, Detroit 32, Michigan 


CARBOLOY. 


CEMENTED CARBIDE 


HARD METAE 


TO REDUCE WEA 
| AND PROD 
L ; 
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ON MACHINES 
T PARTS 


hearth furnace, a controlled atmosphere unit 
specially designed for hardening smal] Parts 
The vibrating of the hearth moves the work 
through the work chamber to a chup 
through which the parts fall into the juench, 





This all-purpose controlled atmosphere fyp. 
nace is suitable for hardening, brazing and 
sintering operations. 


With the vibrating hearth, parts flow by 
high frequency vibration instead of hopping 
as the result of intermittent abrupt impulses 
Provided with the furnace is an oil quench 
tank or a salt quench tank for martemperin 
or austempering operations. This furnace j 
built for temperatures to 1800 F, and 

electrically heated by heavy nickel-chromiun 
elements 

[he third is a pot furnace featu 


le pots that carry a one-year guara 


Machine Prepares Blanks 
for Die Forging 


A new machine designed for reducing 


preforming forging blanks by rolling t 
accurately distribute the stock to meet the 
requirements of the final forging has been 
developed by the National Machinery ‘ 
Tiffin, Ohio. The machine, being a separate 
unit, can be used connection with ham 
mers or forging presses. 

This new machine is said to eliminat 
the fullering and edging operations neces 
sary to prepare blanks prior to impr 
die forging in a hammer. Requiring 
tically no skill to operate, it pre-forms 

blanks free of shut 
folds. Used as an adjunct to a forging 


quantity uniform 


press, it widens the range of applicat 
the forging press. 

The machine, called the Reducer 
equipped with an air controlled f: 
clutch, tripped for each pass by a 
niently located foot pedal. The r 


ular and thus readily 


machined, ar¢ 
hung to permit easy feeding, access 
and quick change. The upper roll 
runs in eccentric bushings, which p 
adjustment of the center-to-center distan 
of the roll shafts. 

The machine is built in five sizes, cover 
ing the range of forging jobs handled )y 
the complete Maxipres line, from the 
through the No. 10. 





MATERIALS & METHODS 
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This unique sheet-metal punch, made by Rotex Punch Company of Oakland, Calif., provides 
a compact arrangement of punches and dies which are housed in revolving turrets so that 
the operator can make a quick selection of the punch he wishes to use. It accommodates 
17 different punches and a shear blade, all made of Bethlehem XX Carbon Tool Steel. 


j tool life and keen cutting edges are provided for 
e handy Rotex punch by the use of Bethlehem XX 
bon Tool Steel for all punches, dies, punch holders, 
shear blades. This is a typical use where the basic ad- 


ages OT 


carbon 


e of te 
TL 

ney 
% TI 
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carbon tool steel make it a logical selection. 


-ARBON — THE GENERAL-PURPOSE GRADE 


tool steels are the best choices for a wide 


ls and dies. Here’s why: 


e the easiest to machine of all tool steels. 
, have a hard case and a tough core. 

hey develop keen cutting edges. 

* They are easy to heat-treat. 


X Carbon Tool Steel (0.75 to 0.85 pet 
ecommended for hand chisels and shock 
XX, and XXX grades have several ranges 
ontent: 0.90 to 1.00 for cold-heading die 
to 1.10 for most tool and die work; 1.15 





to 1.25 where extra-keen cutting edges and greater 
wear-resistance are needed for stone-dressing tools, 
paper-knives, drawing dies, etc. 


CLOSE CONTROL OF HARDENABILITY 


Easy machining and uniform results in heat-treating 
carbon tool steel are made possible by our close con- 
trol of hardenability in the steelmaking process and 
uniform spheroidize-annealing. Bethlehem's extensive 
research has established the ideal degree of harden- 
ability for a wide range of applications. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are 
sold by Bethlehem Pacific Coast Steel Corp. 
Export Distributor: 

Bethlehem Steel Export Corporation 


ry a: ON... one of Bethlehem’s Fine Tool Steels 


j 
’ 
























ARTICULATION 


and 
DURABILITY 


lt was quite a casting job... 
and an assembly job... to 
make this high alloy belt for a 
continuous heat treating fur- 
nace. But it’s typical of the 

work we are in a position to 

handle. 


We have metallurgists capable 
of designing special equipment 
to meet conditions of corrosion, 
high temperature or abrasion 
and to select the proper alloy- 
ing elements. 


We have the foundry equip- 
ment capable of turning out 
sound castings ranging from a 
pound or two up to six tons 
per piece. 


We have the latest in X-ray 
and Gammeo-ray testing ap- 
paratus and an excellent con- 
trol laboratory to be sure your 
castings are sound. 


Possibly you don’t need a con- 
tinuous belt, as illustrated. 
Perhaps your casting require- Do you have our 
ment is a retort, grid, roller, 
pump part, kettle, cap... 
whichever it is, we would like 
to take care of it for you. 


HLALU TY copay 


General Catalog 


4729-G? if not 


send for a copy 





5 11-DU-3 


































Many Tube Forming Operations 
Performed on New Machine 


A process for the forming of tubula, = 
tions by a combination of electrical] Cutten 
and pressure has been announced by the 
Federal Machine & Welder Co., Warr, 
Ohio. Known as the Westin Process, i; ha 
many applications for performing Various 
operations on tubing. 

The machines consist of a heating trap, 
former, dies, mechanism for holding an) 
rotating the tube, and either a means ¥ 
feeding the tube into a split cavity-type 4j. 
or a means of feeding the two die segmen, 
at right angles to the axis of the tube. 

The two halves of the split die are ;, 
sulated from each other, and one side 
the die is connected to one side of ; 
heating transformer. The opposite half 9 
the die is connected to the other side 9 
the heating transformer. The tube on whic 
the forming operation is to be performe: 
is secured in the chuck and simultaneoy;| 
rotated at low speed and fed into the 4; 
cavity by either mechanical or hydray 
means. 

As the tube enters the die, the currey: 
flows from one die segment through « 
tube and back through the other die se 
ment. The electrical resistance of the 
to the flow of current causes it to ly 
rapidly in the die, and as the tube 
into the die it is progressively heated 
formed to the shape and diameter « 
die cavity. 

Some extruding operations on tubing a 
also possible by using the dies in the ma 
ner described in the preceding paragrap! 
to heat the tube (without rotation) in the 
sections which are to be extruded, theo 
forcing the tube through a die, which wil 
give a longitudinal extruded section on bot 
the inside and outside diameter of 
tube. 

On some forming applications 
necessary to construct the machine so t 
the segments of the die can be fed in aga 
the tube, burt the principle is still the same 

Some of the applications for this proces 
are: forming steel gas cylinders, upsetti: 
sections of tubing to increase wall thickness 
sealing tube ends, necking-down tube se 
tions, and other high-production operation 
of a related nature on low-carbon or al 
steel, brass and other metals. 


Electric Pyrometer Is Portable 
and Records Up to 2200 f 


A portable electric pyrometer 
or/and controller, so arranged 
points of heat to 2200 F can be rec 
controlled, is now available from / 
Arc, Inc., 152-162 Jelliff Ave., Newa! 
N. J. It is said to be fast-acting and precis 
and is arranged for simple electrical off-0! 
control. 

The pyrometer can be used for se™ 


MATERIALS & METHODS 
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The high-temperature, corrosion-re- 
sistant alloys, of which aircraft turbo 
superchargers are made, are easily and 
quickly joined by the UNIONMELT 


“ elding pre cess. 


+ The UMOMMELT Process 


“— a fast, easy way to join plain and super alloys 


- The UN1onMELT process of welding electrically, and non-ferrous metals, special welding rod and 
se without flash, glare, or spatter, produces sound, sometimes special types of the granular welding 
‘ high quality welds of smeoth, clean finish—welds material are used to produce weld metal of the 
which while hot are protected by a molten covering composition and characteristics required. 
of fused special welding composition applied in LinpE Engineering Service can help you whether 
granular form. When cool, the fused composition your job involves UNIONMELT welding or any other 
detaches itself and no chipping or peening is re- of the numerous LINDE methods for joining, cutting, 
quired to finish the weld. forming or treating metals. 
The high welding currents, characteristic of the Call or write any LINDE office for a copy of 
process, produce uniform welds of extremely deep booklet F-6077, which fully describes UNIONMELT 
penetration at high speeds. In welding alloy steels welding. 





THE LINDE AIR PRODUCTS COMPANY 


rade-Mork Unit of Union Carbide and Carbon Corporation 


30 East 42nd St., New York 17, N.Y. [T[fg Offices in Other Principal Cities 
oi In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





The terms “‘Linde,” and “Unionmelt,” are registered trade-marks of The Linde Air Products Company 
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automatic program control, for 
or for completely automatic hea 
gram control. 

Because it is a portable unit, ; 
for example, in steel mills an 
shops, for the control of temp. 
heating processes and set-up, and { 
mental operations in the field, 
laboratory. 

The dimensions of this new 


Cat CV Ces 


Cycle pro, 


's helpfy, 
Neat tres 
Tature of 
or €Xper}. 
Shop anj 


are 30 in. high, 24 in. wide, and 2 


‘z é a t A, a deep. It weighs 100 lb. In the welding 
| field, it can be utilized with such equipmen, 

| as induction heaters for preheating bef. 

Psy R \e } By gE C yy ya @ ] wee + _ and stress relieving after welding, |; os 
also be utilized with other systems thee 


T R t ie employ resistance heating. 


Contour Milling Machine Designed 
for Aluminum 


Round, rectangular or irregularly 
toured parts up to 18 in. in overal! 


can be produced in continuous operat 
on the new rotary table contour milling : 
chine, developed by the Omsrud Machi 
Works, Inc., 3900 Palmer St., Chicag: 
The milling machine is designed for th: 
machining of aluminum and all other nor 
ferrous metals with similar cutting chara 
teristics. 

The machine’s uninterrupted productior 
cycle is possible because of the dual-table 
construction which permits one of the tabi 
to be loaded by the operator while work 


be 


Perhaps you, too, have a polishing, buffing or burring 
operation in your production line—if so, why not con- 
sult LEA? Our twenty odd years’ experience in indus- 
trial finishing is your assurance that LEA Methods and 
LEA Compounds will help you cut costs, save time and 
improve the quality of your finishing. 


aN 


Designed for high production, this contow 
milling machine is suitable for alumimy 
; j 
and other nonferrous metal 


being milled on the other table 

second work piece is loaded and re 
completion of the first part with : 
lost between machining cycles. A 
milling operation is completed, the operate 


cin 
16 CHERRY AVENUE - WATERBURY 86 - CONNECTICUT 
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There is no excuse for efficiency lost because 
working parts or tools are burdened with 
excess deadweight. Nor is there any reason 
for unnecessary bulkiness where streamlining 
is desirable. The high strength-to-weight 
ratio and wear-resistance of Republic Alloy 
Steels are proving both of those statements 
today in all types of machinery and tools. 


Because of the ideal combination of high 
strength, toughness and hardenability in these 
fine steels, it frequently is possible to reduce 
cross-sectional areas and bearing surfaces — 
without any loss in safety factor, service life 
or ultimate cost. 


* _Republic—world leader in the alloy steel field 
: ‘sm —is well prepared to discuss the advantages 
ecause Republic Alloy Steels can be used in thin- ; indivi 

ner sections to save weight— without any sacrifice of these steels as applied to your individual 


of strength —the weight of this airplane engine needs. Write us. 
crankcase was substantially reduced. Other advan- 
tages included lower overhaul costs and a 10- 
year record for reliability. Ask Republic metallur- rT 


gists what alloy steels can do for your product. fm 
REPUBLIC 


REPUBLIC STEEL CORPORATION RE 


l!loy Steel Division « Massillon, Ohio 
Metal OFFICES, CLEVELAND 1, OHIO 
xport Dept.: Chrysler Bldg., New York 17, N. Y. 





a Sr 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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WHY. WASTE FUEL? 





Therm -O- flake jrcvents waste 
BY REDUCING HEAT LOSSES... 


MORE THAN 25% of Open Hearth fuel can be 
wasted through heat lost through brickwork 
and heat absorbed by cold infiltered air. 


Therm -O- flake INsULATIONs are designed to 
reduce heat losses and seal furnace walls against 
cold air infiltration. These are used regularly 
on hundreds of open hearth furnaces and save 
steel producers thousands of fuel dollars daily. 


Therm-O-flake ENGINEERS will prepare an 
accurate fuel economy survey of existing furnaces 


in your plant and submit complete thermal 
data and recommendations for safe maximum 
insulation of any open hearth furnace, on request. 








Illinois Exclusive Manufacturers 


ew) Therm O- flake 
a “ open hearth insulation 


JOLIET, ILLINOIS. — : | 
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presses a pedal which automatically , 


gages the driving clutch for ¢ . 
table, engages the clutch for the wai: 
table, shifts the cutting tool to the ,, 
work, ‘ 
The milling operation is comp} tely ay 


matic. Work is rotated on the tab| les pas 
the cutter. The roller contacts the Patter, 
under the work and guides the Cutter; the 
guide roller is held to the pattern by pney. 
matic pressure. The work is held in pj, 
on the tables by means of air clamps de. 
signed to synchronize with the right to lef 
travel of the overarm. The rollers are , 
designed that they can be adjusted in te),. 
tion to the cutter to make up for the = 
A snubber absorbs the shock when the 
contacts the pattern. 











@ A chemical resin coating that js if 


to have no tendency to craze or 
having the added advantage of less 





residual tack inherent in plasticiz 
compositions has been developed by / 
chemical Corp., Finishes Div., 
Ave., New York 1. Designed : 
wide variety of production 
the finish, called Clear Topping, 
applied either by hand or 
methods—and can be air brushe 
spread or roller coated. 


Machine Tool Combines Advantages : 
of Shaper and Planer 


A machine combining some of the adva 
tages of both the shaper and the planer 
available from the Rockford Machine I 
Co., Rockford, Ill. It is said to be one 
the first to employ the use of hydraulic pres 
sure for the feeds as well as the table drive 
The shaper-planer was formerly available 
only in an openside type. 

Bed, columns and rail of this new ma 
chine tool, known as the Double Housing 
Hy-Draulic Shaper-Planer, are of hea\ 
cross section to give rigidity under 4 
working conditions. Its two colum: pi 
vide maximum support to the crossr 
heads, an essential in heavy-duty work 

It has design features such as dua 
trols for rail head and table, and 
supplied with two tool heads wit! 
matic tool lifters tor the cross 
side heads with automat 
second crossrail head and id 
extra equipment “then Planer 
three sizes: 24 by 24 in., 30 by 
36 by 36 in. Stroke length sizes 
10 and 12 ft. are built in each 

The openside shaper-planers are | 
sizes 24 by 24 in., 24 by 36 in., 3 
in., and 32 by 36 in.; fivé stroke leng® 
sizes ranging from 42 in. to 144 in. a 
built in each size. 
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[Temperature Ranges Required for Pressure Vessels 
: at BLACK, SIVALLS & BRYSON, Inc. 


: Demonstrate Controllability of GAS 

















Safety codes govern many of the manufacturing and temperatures for our work. In many of our 
testing methods for pressure vessels. One of the most plants we have developed special GAS equip- 
important processes, stress relieving, requires precise ment; our large stress-relieving furnace at 
control of temperatures throughout the cycle—just the Oklahoma City is a typical example.” 
type of temperature control to be found in thousands In this large furnace the GAS control system is af- 
of inc lustrial applications of GAS for heat treating. ranged to provide temperatures up to 1200° F. for any 
cialists in the manufacture of pressure vessels time-cycle required. Automatic regulators and record- 
| neal d on GAS for heat processing of all types. The ing pyrometers assure maximum fuel efficiency while 
fs pioneering firm of Black, Sivalls and Bryson, Inc., the flexibility of GAS is an important factor in main- 
Kansas City, uses GAS in the manufacture of tanks, taining production schedules on vital equipment. 
valves, pressure vessels and safety heads. President Seuies -relieving is just one of the applications of 
og A. J. Smith says, GAS for heat processing. You'll find hundreds of 
: “Throughout the past 25 years we have other uses for the productive flames of GAS—they’re 
depended on GAS to seaubbe the exacting worth investigating. 





One of the largest stress-relieving ovens 
in the United States, this installation at 
Oklahoma City is 77' long, 12' wide, 18' 
high—Gas-fired and equipped with record- 
ing pyrometers. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE NEW YORK 17, N. Y. 
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Gold Cup winner for ‘48 


Depended on BY Uiteiers am ha ChaCha ticke) 





Photo Courtesy The Detroit News 


UNUSUALLY ROUGH RACING CONDITIONS 
DISABLED 12 OUT OF 14 BOATS 


Properly selected alloy steel, from which vital equipment 
was fabricated, played a leading role in winning the grueling 
1948 Gold Cup race that saw only 2 of 14 starters cross the 
finish line. The winner, “MISS GREAT LAKES”, driven by 
Danny Foster and owned by Al Fallon, had underwater struts, 
rudder, jack shaft and steering pitman arm made from 
Wheelock, Lovejoy HY-TEN B #8X steel. This particular alloy 
was selected and properly heat treated to meet the most rug- 
ged conditions possible. The fact that not one of these parts 
failed or even bent, in spite of the terrific beating they took, 
is ample proof of HY-TEN’s superior physicals. And it’s proof 
too that Wheelock, Lovejoy knows steel. Perhaps you have a 
tough job that demands just the right steel— write Wheelock, 
Lovejoy today. 


WL steels are metallurgically constant. This guarantees 


uniformity of chemistry, grain size, hardenability— thus eli- 
minating costly changes in heat treating specifications. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 





OVER ONE HUNDRED YEARS OF CONTINUOUS SERVICE. ROUNDS, SQUARES, FLATS, HEXAGONS, OCTAGONS 
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LOVEJO I NC CAMBRIDGE - CLEVELAND 


133 Sidney St., Cambridge 39, Mass. Sernorr.surraco 
CINCINNATI 
In Canada 


SANDERSON-NEWBOULD, LTD., MONTREAL 
AJAX DISTRIBUTING CO., LTD., TORONTO 


and AISI 
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Flame Machining Process for 


Sprockets and Gears 


A new method of flame cutting has been 
announced by the Cogmatic Co., 757 N. 
Water St., Milwaukee, Wis. Sprockets a 
flame machined from steel plate in 5 mip 
for a 12-in. sprocket. Other cutting time 
vary, depending upon the diameter, thiq. 
ness, and characteristics of the metal, 

Employing a pantograph principle ,, 
oxyacetylene cutting head assembly, mounte; 
on a track, is moved forward and backwar) 
by mechanical linkage. Such movement \ 
transmitted by following the contour of op. 
of 20 basic cams, the design of which te. 
flects standard and special sprockets an 
gears. This cutting head is led into th 
path of a revolving steel blank, whos 
turning rate is related to the speed of the 
cutting head. 

A W-h.p. motor with a variable spec) 
control moves all parts. As each tooth j 
cut, four gradual accelerations and decelers. 
tions in amplitudes of 4 to 1 are required, 
and when cutting as many as 14 teeth pe 
min., 56 speed variations are necessary. A 
speedometer is used to indicate the spec 
variations as they occur; this speed is cop. 
trolled by means of an auxiliary cam whic 
is so designed that the summations 
circular and radial speed is constant. 

Through combinations of cams, change 
in the position of the pantograph legs, a: 
substitutions of various standard size dri 
ing gears, more than 5000 types and sizes 
of sprockets and gears can be flame mz- 
chined. 

The present model will handle sprockets 
and gears with diameters up to 4 ft., but a 
new model now nearing completion will 
cut products over 5 ft. in dia. Blanks 3 ir 
thick have been cut, but present aims are 
to cut up to 6 in. 

The basic dimensions of the steel table 
on which the machine is mounted are 3 
in. high, 43 in. wide, and 69 in. long. The 
pantograph and cam tracing parts are 
mounted in the rear, the cutting head being 
forward. 
























Hardness Tester Has Lightweight 
Aluminum Body 


A new hardness tester, 65 to 8° 
lighter due to the fact that the body is cast 
in aluminum, is available from Clark I» 
strument, Inc., 10200 Ford Rd., Dearborn 
Mich. The tester is used for Rockwell test- 
ing of hard and soft steel, brass, alum 
cast iron, copper, other metals, alloys, a0 
plastics. Other features of the tester include 
a frictionless spindle said to assure a correct 
minor load; positive tripping for a 
accurate major load; and an elevating scre* 
fully enclosed for protection from dust, gt!t 
and rust. 

The frictionless spindle is designe 
overcome the spindle’s natural tendency ' 
be forced off the true vertical path whe? 
the minor load is applied. The tester is als° 


MATERIALS & METHODS 


BELT DRIVE: For 25 cycle or gasolir - SINGLE STAGE or medium and light 
ead ve the belt d ven * i Hare rc duty serv e the sin jle st ige unit pro- 
$ service and a if vices rT * and reliable service aft 
to 50 H.p nd up ft lo rst cos ressures from 4 to 16 of.; 
7 to 20 Hp 


MULTI-STAGE 


‘ 





4 BEARING: Tw 


~ 


» OUTBOARD 
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Ya 


OVERHUNG 


Spencer centrifugal type Turbo-compressors are regularly used for supply- 
ing low pressure air for oil and gas-fired furnaces, foundry cupolas, pnev- 
matic conveyors, agitation of liquids and blowing or exhausting for many 
different applications. Spencer Turbo-compressors deliver air at varying 
volumes with a uniform pressure which eliminates the necessity of any ad- 
iustment of the blast gate at each change of load. 


MECHANICAL ADVANTAGES Spencer Bulletins are available as follows: Data 


Simple Construction Large Shafts Book No. 107, Gas Boosters No. 109, Four-Bearing 
lightweight Impellers Ball Bearings No. 110, Blast Gates, No. 122, Foundry No. 112. 
Wide Clearances One Piece Casing Descriptive Bulletin 127 and Technical Bulletin 126 











The discharge may be in any one 
of four positions on any Spencer 
Turbo Compressor. 


R THE SPENCER TURBINE COMPANY e HARTFORD 6, CONN. 


IKBU-COMPRESSORS 
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A CINCH at 1800°F. 


Preheating and Stress Relieving for Welding 
-by the Patented Smith-Dolan System 


i it's an accomplished fact that Electric Arc Induction 
Heaters, through the patented Smith-Dolan System, can 
generate heat to 1550° F and 1850° F on both chrome 
molybdenum and stainless steel. Here is equipment for 
ANY TYPE OF JOB—equipment that can be purchased out- 
right or rented. From what other source could you possibly 
obtain such wide latitude in planning for every job, every 
problem in preheating and stress relieving before welding? 


NEW MODEL U-P, sist Doton 


System, portable, low frequency induc- 
tion heater, three-high stack shown, 50 
kva, 10 kva per unit. 

Buy one or stack two or three for in- 
creased capacity. 

















Buy what you need—build as you go. 


® 





AUTOMATIC CONTROL CABINET 


Used with Model U-P units (shown) and 
Model GC Duplex 120 or 150 kva induc: 
tion heaters (shown in catalog). 


a 





MODEL BH, Smith-Dolan In- 


duction Heater (mobile type) com- 
plete with self contained control 


instruments. 





Electric Are Induction Heating Equipment can be broken 
down to manual control, semi-automatic program control and 
fully automatic heat cycle program control. Operators find 
this equipment easy to use in field or shop, time saving and 
guaranteed to produce thorough penetration in heating 
large and heavy wall weldments. Today, more than ever, 
Electric Arc equipment is specified where other methods 
are too costly and impractical. Write for informative catalog. 
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ELECTRI-B ‘ELECTRIC-ARC, INC. G2. 


ARK 8, N. J. 
WELDING EQUIPMENT, ELECTRODES & SUPPLIES 
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said to overcome the danger of a 


: ; . nh | 
ge load, sometimes caused }y rr 
or aa er Y frict; 
= rag of the tripping lever on the | 1Cton 

eam. This hazard is eliminated | Oading 


drag tripping lever, on which tr; 4 2et9 
positive and the weight always fal PPing jg 


ls free, 








The ele [ 
; e eievating screw on the tester 
closed from top to bottom witl he 
; bee , with 
part serving as an oil reservoir 
scre 6 
| ew that holds the telescope cover to th 
rit UVOl {(O 1¢ 
€vating screw is easily loosened ¢ 
owering of the cover 

[hese hardness testers are av 

< < Alida 
three standard models. with 8-. 1 
vertical nies 
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Mechanical Separator Is an Aid 
in Tumbling Operations 


. new mechanical separator for 
ey ling equipment has been announced 
a2nnounced 
xy the Sturgis Products Co Sturgis, Mich 
+» OTurgis, Mich 


[he separator is a 


use wilh 


motor-driven ut 
es, i nh uf 
1oving parts from chips or separating 
mixe ) = 
oy chips into the various sizes 
7 > , > “ " . 
€ new separator consists of a we 
steel frame with an ) 


it for 


ed 

inclined surface o 
urface on 
hich is located a hoist pan serving 
‘ sii 


hopper: and i 


al a waist-high separating t 

supports a mechanized shaker s 
assembly. The inclined surface for th | ist 
pan support is adjustable for corn ef | 
flow of parts and chips onto thes ln 
The shaker screen assembly ¢ aie elt 
vated from a horizontal to an inclin i. rf 
tion with a height of 4 in on no i 
nearest the hoist pan. This height are 
ae motion provided by the me tor 
drive, separates parts from chips and auto- 


matically dischz 
ically discharges the former at the Oppo- 
r 


MATERIALS & METHODS 
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HIGH VACUUM PUMPS 


Kinney High Vacuum Pumps are performing modern-day miracles in 
industrial production. Already they have greatly improved countless 
products and have made possible many spectacular new developments. 
Further miracles continue to unfold almost daily. Kinney Pumps are play- 
ing a vital part in producing pharmaceuticals, dehydrating foods, coating 
lenses, sintering metals, exhausting lamps and tubes, and performing 
many other low pressure operations. The high pumping speed, long life, 
and dependability of Kinney High Vacuum Pumps have indeed put vacuum 
processing on a full production basis. Investigate the new possibilities— 
| and increased profits, too+in low 
| pressure processing with Kinney High 
Vacuum Pumps. 
Write for Bulletin V-45 


KINNEY SINGLE STAGE PUMP. 8 sizes with 
displacements from 13 to 702 cu.ft. per min. 
for low absolute pressures to 10 microns or 
better. Also Compound Pumps in 2 sizes 
(15 and 46 cu.ft. per min. displacements) for 
low absolute pressures to and below 0.5 
micron. 

















KINNEY MANUFACTURING COMPANY 


3523 WASHINGTON ST., BOSTON 30, MASS. 





NEW YORK * CHICAGO * PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 


FOREIGN REPRESENTATIVES 
General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road, Radcliffe, Lancashire, England 
Horrocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia 
W. S. Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa 
Novelectric, Ltd., Zurich, Switzerland 











site end. The screen assembly |, tapered 
at the discharge end and is provided with , 
vertical lift gate so that the parts do go, 
leave the screen before the separation ;, 
complete. 

The stroke of the screen assembly cq, 
be changed, by means of a variable adjyy. 
ment on the motor drive, to provide varying 
amounts of agitation, depending upon th. 
requirements of the separation. The separa. 
tor is equipped with a detachable tote pay 
shelf. 

Motor drive can be either a 110 or 29. 
440 v., 3 phase, 60 cycle, geared-head ¥, 
h.p. electric motor with control switch, 


Flash Welder Welds Saw Bands, 
Wire and Rods 


A new production flash welder that will 
join band saw blades up to 2 in. in width 
has been announced by the DoAll Co., 254 
N. Laurel Ave., Des Plaines, Ill. This unit, 
equipped with special inserts, will also 
join wire, drill rod, bars, flat stock, etc. up 
to 5/16 in. in dia., making it useful for 
salvaging broken tools, welding extensions 
on drills, reamers, taps, grinding wheels, 
etc.; joining coils or rings; and for numer- 
ous other repair jobs and tool room or 
production applications. 

The welder not only welds but also pre- 
pares the material for welding, anneals, and 
cleans up the weld. 

The unit is equipped with a grinding 
unit for preparing material to be welded 





An extension being welded onto a drill by 


the new flash welder. 


and to grind off flash after welding. A saW 
thickness gage is included on the grinding 
unit for dressing the weld to proper thick 
ness. The welder will perform etching ope! 
ations when an etching pencil is connected 
to the welding jaw. Thus, permanent matk- 
ing or numbering of tools, dies, parts, ct. 


MATERIALS & METHODS 
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fnotther LATROBE 777// 


... Introducing a new group of 
DESEGATIZED BRANO 


Designed for hatermediate Service agen 


... where the full properties of the more costly 


higher alloy high speed steels are not required! 


ND of DISPERSED. SEGREG 4 } 
‘ 





This new ELECTRITE MV family of high speed steels is the product 
of years of research by Latrobe Electric Steel Co. metallurgists. 
Developed specifically to fill the need for Intermediate Alloy High 


Speed Steels, the MV family is suitable for uses where higher alloys 


ore not required. 


The introduction of these new steels marks another step forward 
in Latrobe's continuing efforts to produce for Industry better steels for 


better tools at lower cost. 


These intermediate high speed steels are recommended for small drills and 
reamers, thread chasers, taps, pipe taps, efc., wood-working knives and 
cutters and for body stock for carbide-tipped drills and reamers. Our sales 
engineers will be glad to assist you in selecting the proper grade for your 


particular applications. 


LATROBE ELECTRIC STEEL CO., Latrobe, Pa. 


MM-6 


be 


MV-1 
MV-2 
LIBR SS MV-3 


MV-4 


Cc 

.80 

.88 
1.18 
1.40 


Cr 
4.10 
4.10 
4.10 
4.10 


Mo 
4.25 
4.25 
4.25 
4.25 


ROCKWELL C 





HARDNESS 


Shown at right cre hardening and tempering curves of MV-2 grade. 
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Heat Treating Data —Electrite MV-2 


66 


65 


64 


63 


HARONESS 


OIL 


QUENCHED 


FRACTURE 


Vv FINE SL. COARSE 
V FINE FINE COARSE 


2100 2200 2300 2400 
HARDENING TEMPERATURE °F 
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OIL QUENCHED FROM 2150F 
DOUBLE TEMPERED 2HOURS EACH 












































950 1000 1050 1100 150 


TEMPERING TEMPERATURE ‘F. 
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“FALLS BRAND” ALLOYS 


AMERICA’S LARGEST PRODUCERS OF ALLOYS 


“FALLS” COPPER SHOT 


for Addition to Cast Iron 
Promotes the following properties: 


® Increased tensile strength, 
transverse strength and Brinell 


hardness. 


Increased wear resistance— 
increased resistance to heat and 


corrosion. 


Increased fluidity and sharper 


castings. 


WRITE FOR COMPLETE DETAILS. 
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Smelting & Refining Division 
Continental-United Industries Co., Inc | 


BUFFALO 17, NEW YORK | 


can be made conveniently for identification 
purposes. 

A lighter duty butt welder with Capacin 
for welding saw blades up to % in. in wis, 


ice 
AU 


is also available for either bench or pede.) 
mounting. 


Measuring Microscope Designed 
for Shop Use 


A new measuring microscope for use ip 
the mold shop and in the toolroom hy; 
been announced by the Boeckeler Instrumen; 
Co., Tucson, Ariz. This instrument is said 
to be new in concept and is offered as ; 
machine to be used in the toolroom. 

Its design differs from the convention 
lead screw type, and has a nominal rang 
of 10 in. Objects up to 7 in. high ar 
accepted under microscope objective. The 
micrometer head is provided with a scale 
on barrel, which can be tilted to correct for 
any lead screw error. Consequently, ar 
residual lead error of this screw is exact 
cancelled. The instrument is built to accep: 


ment, and is proving successful in measure 
ment of dies and molds. 

The microscope has 32X power magn 
fication, and higher powered objectives and 
eyepieces can be added. The base is stress 
relieved and pre-aged Meehanite. Gage rods 
are hardened, ground, carbide tipped an 
lapped to a tolerance of 0.000025 in. Ti 
stage moves on precision ball bearings, an 
is provided with V channels for measure 
ment of screws, taps, diameters of smal 
parts, etc. 

It is possible to use the machine as 
layout device. Hole locating lines can be 
put down with more accuracy than is pos 
sible with a height gage. It is then possible 
by use of a spindle microscope, to sink 
holes, etc. with jig bore accuracy. 


Magnaflux Unit Shows Defects 
in Any Direction 


Magnetizing parts in several direction 
at the same time is possible in a new ! 
of magnetic particle inspection unit 
veloped by Magnaflux Corp., 5900 Nort! 
west Highway, Chicago. This method pe! 
mits parts to be inspected for defe 
any direction with one magnetizing « 
tion and one visual inspection operation 
instead of the usual two or more magnetiz4 
tions and inspections which have been [¢ 
quired in the past. 


(Continued on page 146) 
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METALLURGY 


There may be some “wonder metallur- 
gical cure-all” for every parts headache. 


There may be—but Moraine Products 
doesn’t pretend to manufacture it. 


For, while we are proud of our achieve- 
ments in powder metallurgy, we also 
admit its limitations. Our broad manu- 
facturing experience has taught us that 
powder metallurgy should be recom- 
mended with care. 


It is part of this realistic approach to 
tell manufacturers that powder metal- 
lurgy is practical for their parts only 
when specific requirements of shape and 
physical properties are attainable. We 
also make it our policy to emphasize its 
impracticability for small run, job-lot 
orders where the tooling and setup costs 
are out of proportion. 


Perhaps this straightforward attitude is 
why the customers we do serve acclaim 
metal powder parts by Moraine as “just 
what the doctor ordered.” 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 

















Durable 


Centrifugally -cast Ampco Metal 
valve-seat inserts are quality fea- 
tures of the 61 and 74 cw. in. 
O.H.V. engines on the famous 
Harley-Davidson motorcycles. 


Ampco Metal 


gets the hot seat... 





~ because it has the wear-resistance 
to “take it” on the toughest jobs 


When a famous motorcycle manu- 
facturer specifies Ampco Metal for 
valve-seat inserts be knows his cus- 
tomers are getting a “plus” value. 
And that value is featured by the 
manufacturer in advertising litera- 
ture as an important sales appeal! 


That’s logical when you consider 
the long life and trouble-free serv- 
ice you gain, when critical parts 
are made of Ampco metal — with 


its outstanding resistance to corro- 
sion, compression, impact, fatigue, 
and wear. It has excellent bearing 
qualities, too, plus unique efficiency 
at extreme temperatures. 

Call your nearby Ampco engi- 
neer for full information on 
Ampco Metal and Ampcoloys .. . 
available in castings, extrusions, 
sheet, forgings, and fabricated as- 
semblies. Write for latest literature. 


Ampco Metal, Inc. 


Department MM-11 


. Milwaukee 4, Wisconsin 


Field offices in principal cities 


Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
parts and products. 


Non-sparking 
safety tools 





Fabricated 
assemblies 


OE 


AD-36A 


Corrosion- 
resistant pumps 
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Castings 






TRADE MARK 
















Sheet, cast- 
extruded-rod 
Welding 

electrodes 









The new system comprise. the ie 
tion of two magnetizing for .< sien 
ously. The parts are place eens Ba 
heads on the unit, where the eceive mn! 







netization in both directio; 
shot while the inspection bat! 
plied. 


luring 
5 being 


Te 


Ever 
rempe! 
produ 


motiv’ 


cures 
Electr 
One of the new line of magnetic pg ‘ 
inspection units which magnetize pba Th 
several directions at the sam , 
indics 
The type MV is one typical unit of molte 
new ye. In it, a current is passed t 
€ ty} C € passe ment 
the part as in normal circular magne 
tion. At the same time the part is sub; beloy 
to a longitudinal field of regula: f = 
— ‘ ,SLiuu 
strength. The resultant varying 1 
force swings through an angle wit! whic 
piece of considerably more than 
char 


and thus cuts across all possible aerect 
right angles. The 
In. these units the swing of the field : 





be adjusted from 0 deg. swing to well mia 
90 deg., by changing the relation of va T 
berween the circular and longitudinal n 
netizing fields. This type of magnetizat mea 
is used with the fluorescent Magi 
ticles as well as the usual wet Mag cri 
visible particles to obtain indicat tot 
detects in the parts 
Inspection with the new syst ure 
present most applicable to the sma for 
which are substantially uniform 
section and are of essentially cylindrica nec 
bar shape. This includes many parts ple 
and inspected in high volume such a 
wrist pins, roller bearings, small g Ca 
camshafts, etc 
TH 
DI 


@ A new plater’s computer has been 
oped by the Hanson-Van Winkle-Ma 
Co., Matawan, N. J. The com} 
termines, among other things, plat 
required to deposit a given thickne 
metal, current density required t 

a deposit of given thickness, thickness 
deposit resulting from an establish 

time at a known current densit 
cathode efficiencies of all modern ciect 
plating solutions and temperature conve! 
sion scale, degrees Fahrenheit — «es 
Centigrade. The computer measures 0 
6\%4 by 1) in., and comes in vinyl «arryit 
case. 
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Baldwin Watches 


Pouring 
Temperatures 


Every foundryman knows that correct pouring 
femperature means better castings and increased 
production. In the foundries of the Baldwin Loco- 
motive Works measuring these important tempera- 
wres has been made easy by a number of Brown 


ElectroniK Pyrometer installations. 


The Brown system makes use of the ElectroniK 





indicating and recording instrument and a portable 

molten metal thermocouple. To make a measure- 

‘OME ment, the thermocouple is immersed several inches 
| below the surface of the metal in the ladle. The in- 
me strument pointer then swings to the proper reading, 
which is readily visible on the large 28” scale. The 

chart record is evidence of the stabilized reading. 

The entire measuring operation requires less than a 


minute of time. 


The complete system for pouring temperature 
measurement has been field proved in many foun- 
dries where its use has resulted in increased produc- 
tion of higher quality castings, and longer furnace 
life. Ic will bring you all the advantages of uni- 
form temperatures with the speed and convenience 
necessary in modern foundry operations. For com- 
plete information write for Data Sheet 5.4-2 and 


Catalog 15-13. 


THE BROWN INSTRUMENT CO., 4517 WAYNE AVE., PHILA. 44, PA 


DIV. OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


P 3 
principal cities of the United States, Canada and 


throughout the lu orld. 


One of the Brown ElectroniK Pyrometer installa- 
tions at The Baldwin Locomotive Works. The 
elevated location of the instrument permits an 


unobstructed view from any position on the floor. 
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4 
§ Kennamatic tools in action, rough- Ls w" 8 ‘e 
ing a forged steel stern pinion, SAE 
5140. Speed is 230 SFM, feed .027’ 
depth of cut 3/16” . and the enne- a 
matic tools turn out 350 pieces per 


index, 56,000 pieces per tool! 
a 














* $e 
es * 
5. 






















Another typical example of time- 
| saving Kennamatic tooling. This 
™. cast iron valve body is turned at 
| 250SFM, with a feed of .005", depth 
of cut from 1/8" to 3/16". On this 
job other brazed tools had to be 
changed 8 times per shift ... 
whereas Kennamatic inserts are 
simply indexed twice per shift, and 
give four days’ service before re- 
sharpening. 








. ie 
When the going gets tough . 


Kennametal Tooling is the sure mn 
to faster production at less cost 





Why wait for the going to get tough? 


Under the pressure of rising costs—it becomes ‘“‘tougher’’ and “‘tougher’’ to 
produce at a profit, and sell at a price. 

But remember that ‘‘tough”’ is a relative term—any job is tough if there’s an 
easier, faster, less expensive way to do it. 

Your machining operations are tough, slow, and expensive .. . unless you 
are using uniformly strong, hard, long-lived Kennametal coupled with the 
latest Kennametal improvements in carbide tool design. 

Kennametal tooling keeps your machines on the job with minimum interrup- 
tion—enabling you to turn out from 2 to5 times more than steel tools on the same 
machine in the same time, with from 5 to 20 times longer tool life. 

Use this modern tooling technique to save money in your plant—ask our 
district tool engineer to demonstrate. 

Write for new Catalog 48. 


K N NAMETAL re. Latrobe, Pa. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTION 


















CLAMPED-ON | SOLID BORING 


STYLE BL STYLE 12H TOOLS 


STYLE C STYLE FL STYLE GL 
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New Micrometer Uses Deai-Weigh 
Principle 


The new micrometer produ 


1 by 
E. J. Cady & Co. 132 N. La Salle 
Chicago 2, calipers thicknesses 0: shee te. 


terials or other articles up to }) jp, |, ' 

suitable for thickness measuremen; for Steel, he! 

plastics, papers, boards, mica, t slay 

foils, aluminum, or any sheet s: a: thay 

have thicknesses within its range of opera. 

tion. cot 
The dead weight principle employs 4. 

vices to maintain uniform measu ing pres. 

sure at all times, at any point of anvil traye 

whether the article measured is thick ye 

thin. The top lever lifts the anyj! , 

descends by gravity, a dash-pot action pre. 

venting too-rapid descent. The pressure er | 

sq. in. meets ASTM and TAPPI standard G 
This instrument is provided with ze 

adjusting devices, accessible from outside th 

frame, permitting the indicator to be ¢ 

at exact zero on the dial. Internally, thy 

mechanism is designed to prevent an a 

dental change of this zero adjustment ap/ 

maintain perfect alignment of working 

The dial is 6 in. in dia. (thousandel 

half-thousandths of an in. graduatior 

glass covered, and located for 

reading. 


New Rivet Has Large Bearing Surface 
for Blind Fastening Uses 


A large, flat-headed rivet first lope 
by Cherry Rivet Co., 231 Winston St., Los 


Angeles 13, for aircraft use is now being 
applied to truck and trailer fields 
plywood inner liners in trailers, vans, an 
truck bodies. 





Close-up of the blind rivet for fastenwms 
cloth, wood, plastic and rubber | ba 


The large head gives this rivet-cesig! 
ample bearing area to prevent the materia 
tearing out or being crushed where </ot), 
wood, plastic, and rubber sheeting 1s ¢!% 
fastened to the metal framework. The rive! 
is installed by inserting it into pre-drillec T 
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without 
cn Years ou 


‘<ig miss! 


The Silver King Mechanical Counter manufactured by 
The Production Instrument Co., of Chicago, meets the exacting 
requirements of industry for accuracy and dependability. It 


keeps right on counting, year after year, without a miss. Two good 





reasons why this practical counter operates without maintenance 
Los are the two Gramix Gears that form the heart of the machine. They 
* are roughly equivalent to the tramsmission om a car. Not only do they do 
their appointed job unfailingly, but their original cost is but a fraction 

of that of the machined parts formerly used in the instrument. Gramix 

parts are precision-pressed from powdered metals and require no costly machining 
and hand finishing. The lubrication is impregnated right into the processed 


metal and never needs additional oil. Gramix powdered metal bearings, 





bushings, gears and machine parts can be made in any practical size and 
shape. Perhaps we can show how Gramix can help you maintain 

the dependability of your product and at the same time greatly reduce 
your cost of manufacture. Send us your prints for specific recom- 


mendations and ask for the 264 page Gramix catalog. 








THE UNITED STATES GRAPHITE COMPANY + SAGINAW, MICHIGAN 
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in examination of metals and 
miscellaneous materials hy 





New York, Boston, Detroit and Chicago. Write 


JARRELL-ASH CO. e 














Xray Diffraction 


afforded by the Hilger Research X-Ray 
Diffraction Unit. The HRX Unit is built 
around a 4 window hot filament demount- 
able X-ray tube which has the following 
advantages: 


{, Exposures using 2, 3 or even 4 different 
radiations can be taken on the same unit 
simultaneously. 


2, The radiation at each window can be 
changed independently of the others in a 
matter of seconds without breaking the vac- 
uum or affecting the alignment of cameras. 


3, Increased intensities, made possible by 
heavier current than is practical with sealed 
tubes, reduce exposure times. 


4, Replacements are limited to inexpensive 
filament and target nose cops. 


The HRX Unit will be available for exam- 


ination during October and November in 


» for more information if you are interested. 
Ask for Hilger catalog 304/1 


HILGER & WATTS, LIMITED « LONDON, ENGLAND 


United States representatives: 


165 Newbury Street 


@ Boston 16, Mass. 


blackening processes 





FOR STEEL 


EBONOL-CU. (U. S. Patent 2,364,993) This is the 
best method of blackening and coloring copper 
and its alloys. Durable black cupric oxide is pro- 
duced in a simple solution. Any metal that can 
be copper plated can also take this finish. 


EBONOL-S. A one-bath method of blackening 
steel. Temperature 285 to 290° F. Simple to use 
and pleasant to run. 


ENTHONE INC. e 
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EBONOL-Z. A simple process for blackening zinc 
plate and zinc base diecastings. Beautiful glossy 
or dull finishes are achieved at low cost and 
trouble-free operation. 

NEW TUMBLING TECHNIQUES are available for 
blackening and coloring. Send samples for free 
finishing demonstrations together with advice of 
experienced research chemists. Write for new 
literature with procedures. 


442 Elm Street, New Haven, Conn. 


| 


| red portable electric units have been ap. 









holes. A hand or power-op: 
pulls the stem through the r 
clinching the covering material a 
ing the rivet into the framework 
(type CR148) is available in 

eters... ¥@ in., 3/16 in. 5 

4 in. 


Infra Red Units Improved for 
Greater Flexibility 


New improvements in the design apd 
construction of 6-, 8- and 12-lamp inf 


nounced by Carbomatic Corp., 24-81 47h 
St., Long Island City 3, N. Y. 

One of the improvements is the stee| 
welded stand designed to give rigid Sup. 
port to the reflector box and to allow greater 
flexibility in use—whether the units are em. 
ployed singly or as a battery to form banks 
tunnels, etc. Greater accuracy and seahilies 
are said to be afforded in the positioning 
of the units for heat-processing applications 
such as drying, including paint drying, bak. 
ing, dehydrating, heating or pre-heating 
thawing, warming and softening 

The aluminum reflector box is equipped 
with improved new lamps, resistant to sud- 
den heat changes and to moisture. Thes 
infra red lamps, which are of the 125W. 
250W, R-40 or 375W reflector-type, are 
devised to ensure safer operation and unin- 
terrupted production for the user. Another 
feature is the steel tray, which is an | 
tegral part of the stand and is suited f | 
use in the processing of small 


New Welder Features Four-Coil 
Transformer — 


A new a.c. welder, in models for bot! "9 
shop and industrial use, has been announc Rive 
by the National Cylinder Gas « 840 N fac 
Michigan Ave., Chicago, III. in 

The welder is made in 12 mod 
which seven are for high-speed, heavy-dut CO 
fabrication, and five are for duty in garages 
repair shops, machine shops, mills, welding va 
shops, and wherever light production work to 
is carried on. Tk 


Among the advantages found in th 
els are a four-coil transformer with mo\ 
able magnetic shunt, which is said give 
fine welding characteristics at 
within the output range; and 
of open circuit to arc voltage tor taste! 
burn-off, proper penetration, and rec 
breakdown of alloy rods. 

On both industrial and shop models 
high potential secondary circuits give amp! 
dielectric strength, 
7,000 vy. 

A stepless full range output control ' 
provided which gives the precise we'ding 


tested to  withstan 


MATERIALS & METHODS 














insert the rivets in the drilled 
holes. With the gun, pull through 
the rivet stem and expand the 
rivet in the materials to be 
fastened. 


Cherry 
Blind 
Rivets 


ELIMINATES BOTTLENECKS No reason to worry about fasten- 
ing problems with bends, tubes, or tight angles. Cherry 
Rivets conform as well to curved surfaces as to flat sur- 
faces. Highly adaptable to production-type assembly work 
in many fields — marine, metal sign construction, etc. 


COMPARABLE TO SOLID RIVETS Cherry Rivets have shear 
values comparable to solid rivets . . . They're much easier 
'0 use any time, anywhere. Only one man is needed... 
There's no “‘bucking’’ with Cherry Rivets. 


I 


y Rivets are made from aluminum alloy, steel, 
onel. Standard rivets come in five diameters and 
head styles. There is a wide range of grip lengths. 
ial heads, diameters, grip lengths, and alloys can 
1ade to order. Write today for further information. 
iress Department K-251, Cherry Rivet Company, 231 
ston Street, Los Angeles 13, California. 


Cherry Rivet fastening technique helps keep this 
floor furnace assembly line in steady production. 


MAKE THE HARD JOBS EASY 


VIBRATION-RESISTANT Cherry Rivets have excellent 

hole filling qualities and high clinching action 

between the shank of the rivet and the materials 
fastened. This gives Cherry riveted joints exceptional re- 
sistance to vibrational stresses. 


TAMPER-PROOF The tamper-proof qualities of Cherry Rivets 
add to their proved dependability. With the proper tools, 
however, a service representative can easily remove and 
replace Cherry Rivets without any change in the excellent 
appearance of the product. 


ae i 


HEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & FPENDIN 


RY RIVETS ARE APPROVED BY CIVIL AERONAUTICS AUTHORITY AND UNDERWRITERS’ LABORATORIES, INC. 


EMBER, 1948 
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A Little Does a Lot 


GCC CERIUM METAL (Mischmeta!) 
added in small quantities to many Ferrous 
and Non-Ferrous Metals improves the 
metallurgical and mechanical properties of 


the end products. 


Discover how a little does a lot by 
writing for our informative bulletins. 


GCC Rae ee 





EDGEWATER, NEW JERSEY 
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FOR ELECTROLYTIC 


CLEANING 


The Green Electric line of Rectifiers, for 
supplying D.C. power, includes over two 
hundred standard types ranging from 6 volts 
to 60 volts and from 25 amperes to 5,000 
amperes. 


In addition, Green Electric have engineered 
several thousand custom-built units for par- 
ticular applications or unusual plant layouts. 


Green Electric, established since 1892, spe- 
cialize exclusively in rectifier equipment. 


For details—mail coupon 


Presesesee2e@ee ee 82 28 CS6 S888 08 2888] 


- W. GREEN ELECTRIC CO., INC. 
1 130 CEDAR STREET 


gp NEW YORK 6, N. Y. 


& Please send me literature on Selectro-Platers 
j and other rectifiers. 


W. GREEN FLECTRIC COMPANY, INC. 


GREEN EXCHANGE BUILDING 
130 CEDAR STREET, NEW YORK 6, N. Y 


NAME 





COMPANY____.__ 


RECTIFIER ENGINEERS 


0 Ea 


: CITY ZONE STATE 





| 
| 
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heat needed, and low curren: 


. . Welding 
established by high reactan. wind 
which give added reactance and im 
proper open circuit voltage even a Lad 
output settings. 

The four-coil transformer controls fly 
diversion in such a way that output cy 


rent is varied as. required, without alter 
secondary voltage, reactance, or other ¢ 
acteristics which produce a smooth, staf 
arc. Output current is infinitely varia) 
throughout the entire range, from the mini 
mum practical welding amperage ty 
maximum capacity of the transformer. 

Optional controls are available on , 
industrial models to meet special problem 
Where frequent power shutoffs are de), 
able, as when considerable jig or fixtyrs 
time is required, an on-and-off power op 
trol consisting of a primary contactor ap 
a choice of three switches is recommended 
For situations in which the welder cap }4 
stationed in an out-of-the-way spot, sui 
as an overhead balcony, amperage remo, 
control also is available. 


Spot Welders Engineered for 
Production Welding 


A new line of spot welders for production 
work are available from Electric-Arc, Inc 
152-162 Jelliff Ave., Newark 8, N. J. The 
equipment is of the heavy-duty type unit 
featuring 8-step current control permitting 


Or 


6 secondary voltage adjustment. 





This spot welder features a spring ‘oaace 
foot switch and welded steel casi 


The electrodes are standard size, wate! 
The equipment features a sprine 
loaded foot switch, ample ventilation, 4% 
arc welded steel casing with removable tof 
and rear door for ease of imspectio! The 
equipment operates on 220 v., 60 ycles, 
single phase a.c. If desired, these units 4° 
be furnished with magnetic contactors 40° 
weld timers. 


cooled. 
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Pictures Tell the Story of the Many Advantages of 


WHEELABRATOR SWING TABLES 


for Blast Cleaning 


Examine the pi and you will see how the 
Swing Table . . . an exclusive American de- 
velopment . . . solves some of the most trouble- 
some and costly cleaning problems confronting 
management today. 


Essentially, the machine is a blast room equipped 
with a rotating work table. As the door is 
opened, the table swings out with it for con- 
venient loading or unloading. When the door 
is closed, the table rotates Robes the blast 
from an Airless Wheelabrator which scours 
away sand and scale from every nook and 
cranny. 

Operating in this manner, the Swing Table re- 
places the unhygienic airblast room on 80% of 
all work and becomes a versatile general pur- 
pose machine for the shop whose work would 
otherwise require the purchase of several dif- 
ferent types of cleaning machines. Equally im- 
portant are the benefits provided by the 
Wheelabrator in slashing costs and increasing 
output. 


































Above: At the McNally-Pittsburgh Foundry Co., this Wheel- 
obrator Swing Table cleans a 72” diameter sheave in 15 min- 
ites that formerly required 4 hours to clean in an airblast 


room. Seven men were relieved for more productive work. 


The new Swing Table 
Catalog No. 214-A is 
now available. It graph- 
ically describes the 
speed, economy and 
versatility of all five 
Swing Table sizes. 





WORLD‘S LARGEST BUILDERS OF 


NOVEMBER, 1948 





THE AWERICAN MOLDED 
TPAOE HARE PCG. u. 5, POT. OFF 


Above: Cleaning a quantity 
of castings in 3 hours that 
formerly required 8 hours to 
clean by airblasting, the 66” 
Swing Table installed at the 
Fairview Foundry Co., replaced 
an airblast room, a table and 
3 tumbling mills. 


































Above: This 86” Wheelabra- 
tor Swing Table, installed at 
Sessions Foundry Company, 
Bristol, Connecticut replaced 
2 tumbling mills and an air- 
blast room. It cleans loads of 
castings weighing up to 5000 
pounds in 4 minutes. 


MCTECAIML 


WHEELABRATOR & EQUIPMENT CORP. 
(FORMERLY AMERICAN FOUNDRY EQUIPMENT CO.) 


538 S. Byrkit St. 


Mishawaka 1, Indiana 


AIRLESS BLAST EQUIPMENT 
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| IMMERSION HEATING WITH 
| VITREOSIL (Vitreous Silica) HEATERS 
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| | te: 
ae ? to size 
| Engineers by sto 
| When other methods are unsatisfactory. R. S. Reynolds, Jr. was recently electe The 
| acid solutions in tanks of any material can president of the Reynolds Metals Co., hay 
QED safely be heated by Vitreosil electric im- ing ppreaey SEry ed bast y scam and vice then h 
(AO \ mersion heaters. president. Calvin Coghill, tormetly assistant ; 
AY Z A) treasurer, succeeds Mr. Reynolds as treasure; and hi 
VITREOSIL) | . M. M. Caskie, a vice-president and directo: 
| | 
REGO TRADE MARK j Send for Bulletin #2 of the company, has been elevated to ex sizing 
| S AY tive vice-president. A new mem 
{tT & 


THE THERMAL SYNDICATE, LTD. annie il 


tormerly executive vice-president o! 











i 12 East 46th St. * New York |]  p ee Steel, who has been employed as a manuta the tu 
| . turing vice-president, directing the produ from 
| ; Bail kdb iiltindics 46. oe _ tion of all sheet, rod, extrusions and foil 
| The Firth Sterling Steel & Carbide Corp lappe 
) has appointed Gilbert B. Richard: to the timed 
office of general sales manager, to coordinat 
| the sales of the steel, carbide and to minut 
making divisions of the company. | 
he held the positions of general sales mai matcl 
ager of Bostitch, Inc. and comme ul Sale : 
| manager tor Firestone Tire & R r ( Co 
Maj.-Gen. Joseph A. Teece nas . instru 
elected vice president of Fanstee! Meta 
lurgical Corp. He entered the employ o! the f 
Fansteel in 1924 as assistant purchasing i 


agent and rose to assistant to the president 
in 1939. Upon returning to Fansteel in 





A sensation on the American toy market—"'Slinky". . . L940, after serving in ‘World War i, bi 
coil of wire that unravels like an animated accordion, duties as assistant to the president wert 
, : , os expanded to include production in additiot 
goes down stairs with amusing precision. , mete 
‘ ‘ 3 to purchasing, personnel, labor relations, 
JOHNSON is proud of the quality wire that goes into medical and safety. 





this coil spring, as well as other interesting commodities The Yale & Towne MaaMfecurine G 
that require wire made exactly to specifications. recently appointed Otto G. Schwenk 


JOHNSON quality is constantly controlled by scien- vice-president in charge of production. Mr. 
tific chemical and physical analyses. Perhaps you have Schwenk previously was assistant to the 
a product that needs the service of Johnson, and the president of the Weatherhead C 


Johnson laboratory—always at your service. Harold G. Williams has joined H. Braun 
Tool & Instrument Co., Inc., as director 0! 
sales and engineering. Mr. Willia: 


merly served as chief metallurgist of ! 
Instrument Specialties Co. 

The election of Donald Havens as pres 
dent of the Tech-Art Plastics Co. is one 0 


several executive promotions in th 


.) TE E a AND WIRE < @) MPAWN y F ink pany. Mr. Havens, formerly vice-pt de 


WORCESTER 1, MASS. and treasurer, fills the vacancy left the 

: recent passing of Valentine B. Haven 

New York Philadelphia HESTIELT Detroit Akron =: Chicago | Other elections and appointments include 
Atlanta Houston Tulsa Los Angeles Toronto | that of Robert Cloche ‘sy, now treasurer ane 





general manager; Harry W. Trecem-, 
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His A.S.T.M. viscosity tube, used to on material later found defective—while 


test oil, has an opening so accurate costs soar. 
« size its final dimension is determined Frasse stainless steels have been suc- 
by stopwatch. cessfully used in this rigid application 
‘e: Hi The nozzle is machined and drilled, for 8 years. If you like quality in your 
then hardened; the hole itself is ground stainless, you'll find it in Frasse ware- 
ce and honed to a tolerance of .0001”. Final house stock. As for variety, you're invited 
“ sizing, however, is made during a series to be choosey. Frasse stocks stainless in 
of time trials—in which the oil flow from every rolled form... in 7 different bar 
the tube on test is timed against the flow types alone — and in a wide range of 
sheets, strip, tubes, pipe and specialties. 
Call us. Peter A. Frasse and Co., Inc., 
17 Grand Street, New York 13, N. Y. 
(Walker 5-2200) + 3911 Wissahickon 
Avenue, Philadelphia 29, Pa. (Baldwin 
9-9900) + 50 Exchange Street, Buffalo 
3, N. Y. (Washington 2000) + Jersey 


City » Syracuse + Hartford +» Rochester 


fom a master tube. The hole is hand 


4 
the finishing Stages means serious loss. 


oot We Hours of skilled labor might be wasted aoe « Baltimore. 


Koehler Instrument Co. 


lapped after each trial — lapped and 


“" Bimed again and again — until, in a 3 


late 


minute standard flow test, the tubes 


an- Mematch within 4/10 of a second. 







setece 
seceee 


| Cost of making this super-precision 


: 
’ 


een MMinstrument comes high—a ‘‘reject”’ during 
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NEW! FOR STAINLESS 
PIPE AND TUBE USERS! 


This new 24 page Frasse manual is 
brimful of useful data on stainless 
steel tubular products. Includes type 
characteristics, physical properties, fabri- 
cating data, tolerances, standard finishes, cor- 
rosion resistance, and .similar essential informra- 
tion. Invaluable for reference if you're working 


un 





ca 
with stainless tube or pipe. Send the coupon 

” for your free copy today. 

Peter A. Frasse and Co., Inc. 

m 17 Grand Street, New York 13, N. Y. 

* Please send me a complimentary copy of your new handbook on stainless 

steel, pipe and tubing. 

at 
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HIGH TENSILE MANGANESE BRONZE 


e@ high in strength, toughness and corrosion 
resistance ...... 


e long time favorite with manufacturers of 
marine fittings ...... 


e@ leaves sand clean and bright—takes a 
mirror-like finish... .. . 


@ recognized as the highest quality manga- 
nese bronze avaiiable ...... 


ASSOCIATE COMPANIES 


AJAX ELECTRIC + AJAX ELECTROTHERMIC CORP + AJAX ELECTRIC FURNACE 
AJAX ENGINEERING CO 
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SLICE 
Rising Time Costs 
with 
Solder Pre-Forms 


Eliminate time-consuming manual solder oper- 
ations in your assembly processes. Pre-formed rings, 
washers, discs, pellets, squares, etc., complete with 
flux, save time, trim labor costs, insure cleaner, more 
uniform, sturdier bonds. We meet your specifications 
in the widest variety of solder alloys. Consult with us 
on any solder or brazing problem. 


(Literature on Request). 


Soldering 6 pecialties 


Dept. E, Summit, N. J. 
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sistant treasurer; Herbert A. Tighe continue 
as secretary; and Edward V. Walsh, assistany 
secretary and still general sales manager 


The resignation of Dr. A. B. Parson; x 
secretary of the American Institute of Mip. 
ing & Metallurgical Engineers becomes ¢. 
fective in February 1949; but in the meap. 
time he will be on leave of absence and 
located at 6091 Castle Dr., Oakland 1). 
Calif. E. H. Robie, who was Dr. Parson’ 
principal assistant, will be acting secretar 
during the remainder of the year. 


A series of important changes in th 
organization of General Motors Corp. x 
sulted in the election of Harlow H. Curtic: 
as executive vice-president, to be in charge 
of all general staff activities; William | 
Hufstader was elected a vice-president 
charge of distribution staff, succeeding | 
G. Lewellen, who resigned; and Ivan | 
Wiles, another new vice-president, succeed: 
Mr. Curtice as general manager of th 
Buick Motor Div. 


The Titan Metal Manufacturing Co. ano- 
nounces the election of W. W. Sieg as presi- 
dent of the company, succeeding W. P. Sie; 
who was appointed vice chairman of the 
board of directors and chairman of the 
executive committee. 


The appointment of FE. W. Chapman as 
vice-president in charge of engineering was 
recently announced by the Tuthill Pump ( 


Ralph M. Bixler has been appointed sale: 
manager of the Mill Products Div. of the 
Phosphor Bronze Corp. 


The Carborundum Co. has named E. B 
Force as assistant vice-president, his former 
position as manager of the Refractories Div 
now undertaken by C. E. Hawke. The nev 
director of sales and sales administration | 
E. R. Baxter, succeeding Mr. Hawkes 


The election of D. J. Erikson as president 
of Hagan Corp. and its subsidiaries w4 
announced recently. J. M. Hopwood, who 
held the position as president since 1915, 
is now chairman of the board of directors 


The promotion of Leonard E. Parker t 
vice-president and general manager of the 
Cummins Portable Tools Div. of Cummins 
Business Machines Corp. has just been made 
public. Prior to joining Cummins as 600 
sultant and technical adviser to the presi 
dent, Mr. Parker served Stewart Warne! 
Corp. and Skilsaw, Inc. 


A new vice-president of General Electric 
Co. is Raymond R. Rausch, who will! be 10 
charge of company manufacturing policy. 
Mr. Rausch is taking over the position 0 
Elmer D. Spicer, who has retired after 24 
years of service. Another appointment 
that of Frank T. Lewis as manager of matt 
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If this customer could get 


all the Aluminum he wants... 





HE: Every woman knows aluminum kitchenware! Millions 


will want my nursery equipment... 


WE: That’s why saying NO is so tough... 


There is no mystery in the reasons. 
We have talked aluminum, aluminum, 
aluminum, for sixty years. 
Manufacturers, and Americans in 
general, during the war, learned what 
auminum could do. As it fought 
America’s battles in the sky, they saw it 
win other battles against great stresses, 
wainst corrosion, against old-fashioned 


n inufacturing methods. Hundreds of 


usands of skilled American hands 

red to work with aluminum... 

All of these facts, put together, caused 
akind of postwar revolution. A manu- 
facturer of nurserv equipment, or farm 


ting, or appliances, or irrigation 


systems, redesigned his line to take 
advantage of aluminum’s usefulness. 
Suddenly, thousands of such manufac- 
turers were clamoring for aluminum! 

So many that—with aluminum as 
with countless other products—the 
world demand exceeded the supply. And 
America’s new aircraft program sub- 
tracts its large and necessary share. 

That is why, right at this enthusiastic 
moment, events force us to learn to say 
NO. We must say a flat NO to those 
who want aluminum because they can’t 
get their regular metal. A milder NO to 
new aluminum users with ideas that are 
economically sound. We will endeavor to 


L\ILCOA 
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supply them with the small amounts 
needed for experimental use. Very 
drastic NO’s to manv of our own 
fabricating plants, which, for some 
time, we have operated at only a frac- 
tion of their capacity. 

Every time we have to say NO toa 
customer, it will be the fairest NO we 
know. Our first obligation is, of course, 
to the host of old customers who have 
put all their eggs in the aluminum basket. 

But there will be no light decisions. 
Your Alcoa salesman and his District 
Manager will work out the answers, as 
a team whose guiding motive is this: 

We want more and more of your 
business, as soon as we can make more 
aluminum available. 

ALUMINUM COMPANY OF AMERICA, 
2162 Gulf Building, Pittsburgh 19, Pa 
Sales offices in principal cities. 





157 















































ROTARY GAS 
CARBURIZERS 


A “First” by A.G.F. Co. 


Versatility is the outstanding char- 
acteristic of AGF Rotary Gas Carburiz- 
ing Furnaces, which may be used not 
only for carburizing, but also for clean 
hardening, normalizing, annealing, 
and other general or atmospheric work 
without modification to the furnace 
of any kind. 


Uniform heating of the work is 
assured by the gentle mixing produced 
by the rotary action of the retort, 
which is heated by numerous carefully 
distributed and balanced gas burners. 
Carburizing or atmosphere gas is in- 
troduced through a simply-designed, 
trouble-free connection. 


Charging and discharging of the 
work is accomplished by means of a 
tilting feature, which is power-driven 


on the larger models. The retort re- 
mains within the heat at all times. 


The furnace shown above is the 
latest, improved AGF Rotary Gas 
Carburizer, batch type, with new 
maintenance-free roller bearing retort 
support. 


AGF gas carburizing equipment also 
includes Continuous Rotary Furnaces 
and Vertical Retort Carburizers. Write 
for literature. 


AMERICAN GAS FURNACE CO. 


142 SPRING ST., ELIZABETH, WN. J. 


A World of Information 


po" 


(Mischmetal) 


In One Convenient File Folder 


MAGNESIUM - CERIUM - ZIRCONIUM ALLOYS 
'“'NODULAR GRAPHITE STRUCTURES 
PRODUCED IN GRAY CAST IRONS" 


two timely additions to our 


CERIUM Data File. 


The complete file contains 
most of the known facts 
Py ofolt| Man @4 1 4101.) MT bit tater 


PTs Man claagel ee lale Min alelaPaiciaael' 


metals. 
é 


May we send you a copy? 


CERIUM METALS Corporation 


Pioneer and Larges 


Produ c? 


j 
Cerium and Certum Alloys 
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facturing in G.E.’s Aeronautic and Ordnap,, 
Systems Divs., having previously been , 
sistant manager of the Schenectady Wo,| 


William F. B. Henderson has joined thy 
E. W. Bliss Co. as executive vice-presiden; 
a position similar to that he held the ja. 
four years with the Clearing Machine Cor, 
A second appointment is that of Pgy/ ‘ 
Strecker, assistant to the president, as wor 
manager of the Toledo Machine & Tp 
Div. of Bliss. R. E. Hinde, formerly works 
manager, is continuing at the Toledo plan 
as assistant to the works manager handling 
special assignments. 


The election of Kenneth G. Donald 
president of Jack & Heintz Precision Ind 


as 


tries, Inc. took place at a special meeting ' 


tollowing the resignation of Byron ( 

as president and chairman of the boar 
Mr. Donald, who served as general manager 
of Jack & Heintz for several months, wil! 
continue as a vice-president of Robert Heller 


& Associates. 


Brooks & Perkins, Inc. has appointed 
K. C. Reeves as an executive vice-president, 
Mr. Reeves having been a partner in Brooks 
& Perkins at the time of its formation, and 
treasurer since its incorporation. 


A. Cristello has joined American Light 
Alloys, Inc. in the capacity of executive vice- 
president, his last position being the ma 
ager of Eclipse-Pioneer Foundries, Ben 
Aviation Corp. 


The promotion of Arthur E. Kimball: 
manager of development and sales for heavy 


grinding products in the Coated Abrasives 


Div. of the Minnesota Mining & Manula 
turing Co. took place recently. 


Harbison-Walker Refractories 
named W. F. Godejohn as assistant t 
president. 


The appointment of j. C. Kuhn as ge 
eral sales manager of Morse Twist Drill & 
Machine Co. has just taken place, follow 
the resignation of Mort Ratmey as \ 
president and sales manager. 


The promotion of S. C. Lawson trot 
assistant general sales manager to genet 
sales manager of Ampco Metal, Inc. b# 
just been announced. Mr. Lawson succet 
R. J. Thompson, who will serve eng 
neering and sales manager for Ampco's Wes 
Coast activities. J. P. Henry has been name 
as assistant general sales manager, and F.! 
Whitson has assumed the duties of acve 
tising manager. 


Samuel M. Gahagan is now associate 
with the Jessop Steel Co. as chie! met 
lurgist, previously having been «‘filiate’ 
with the Rustless Iron & Steel Corp 
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Regular inspection 
assures high welding 
quality levels... 


One of the best ways to obtain con- 
sistently high quality in welding 
is to establish regular inspection 
with proved testing procedures. 
Radiography is a proved testing 
procedure, serving to control 
welding quality by providing ob- 
jective information. This helps 
the operator maintain a high 
standard of workmanship...keeps 
plant and customer informed on 
the quality of every job. 





— Test non-destructively with x-rays 


to assure weld quality 


Radiographs of all types of 
welds provide visible informa- 
tion on internal gas and slag 
pockets, lack of penetration, 
and other internal weld weak- 
nesses. They also indicate to 


experienced welding techni- 
cians the best method to be 
used in preventing such de- 
fects. Radiographs are the best 
assurance an engineer can have 
that a welding job is well done. 











For maximum radiographic 








“Kodak” is a trade-mark , 


® @5 ege 
visibility ...use Kodak Kodak Industrial X-ray 
Film, Type A... for x-ray 
d 4 j il and gamma-ray work in sec- 
In ustria X-ray Fi ms tions where fine grain and 
high contrast are desirable 
for maximum sensitivity at 
ge moderate exposure times. 
ll & 
| hey provide the high radiographic sensitiv- 
itvy—the combination of speed, contrast, and 
fine grain—required for the detail visibility 
era you need in critical examination of welds. Kodak Industrial X-ray 
- Film, Type M . . . first 
“" . ° °.° ° ° 
“s E choice in critical inspection 
“a astman Kodak Company of light alloys, thin steel at 
air \-ray Division . Rochester 4, N, . A moderate voltages, and heavy 
ry alloy parts with million-volt 
. equipment. 
ver 
sted 


“ 7 A DIOG RAPHY ... another important function 


of photography 


~ Kodalk 








Kodak Industrial X-ray 
Film, Type K .. . designed 
for gamma-ray and x-ray 
radiography of heavy steel 
parts, and of lighter parts at 
limited voltages where high 
film speed is needed. 














Kodak Industrial X-ray 
Film, Type F ... with cal- 
cium tungstate screens 
primarily for radiography of 
heavy steel parts. For the 
fastest possible radiographic 
procedure. 
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The current expansion of the ene neering ' 
staff of the M. W. Kellogg Co. includes the 
addition of Ronald B. Smith, specialist jp 
gas turbines, superchargers, conde 































































































ers, etc, 
Personnel changes in the West Mills Diy 
tI of Carnegie-Illinois Steel Corp. include the 
| promotion of J. Norman Quinlan from diy). 

| | sion Racer a # — general | 
‘ 4 ‘ ‘ ~ ¥ | superintendent, aries Jj. unter decomes 

Handle Scrap FASTER - EASIER division superintendent, Oscar Pe. o r 
suming Mr. Hunter's position as chief metal. 

: , ; lurgist and inspector; Ragnar Overberg sy n 

| This Burro is handling scrap faster pull (7500 Ibs.) and fast travel ceeds Mr. Pearson as assistant in steel | f 

i} and easier because it moved itself speeds (up to 22 MPH) make them duction and central mills ) re 

and several cars to the job quickly efficient switch engines too—you . 

—and started work without delay. can spot cars where and when you R. R. Donaldson has become 

Burros equipped with magnet, clam- want them at a moment’s notice. vice-president in charge of engineering 

shell bucket, dragline bucket, tongs There’s no waiting time when a Hagan Corp. T 

or hook are saving time and money Burro is on your track. . 

| on many jobs in every type of in- and 

| dustry. Their powerful draw bar Write for Descriptive Belletias Aldus C. Higgéns, 75, for nea fa | pe 
| century closely identified with the Nort 22¢ 
| ’ : Co., died Sept. 10. Mr. Higgins, at the time me: 
CULLEN-FRIESTEDT, 1314 S. Kilbourn Ave., Chicago 23, Ill of his death, was chairman of Noros: J | 

| | executive committee, having previous! all 
| served as president, general manager and 

| chairman of the board of directors ne 

‘ 

a The Eastman Kodak Co. reports the deat! Sut 

° | on Sept. 29 of Dr. Samuel E. Shepparé the 

higher associated with Eastman’s Kodak Research be 

Laboratories for 35 years. Specializing a 

p ; research on the sensitivity of photograph | 
production . materials, he was widely known for such 
4) ARDI( A nonphotographic discoveries as a way to use Tul 

starts powdered coal as fuel for submarines and tir 

: “ , ’ ’ the electroplating of rubber coatings of 
with / nonorganic materials. 

) ] 0 | 

. ao SIU ORT ar | A 
1 ’ 3 A A . 5 dt 

aan 
granular prod i 
: ni 
o YY | CC 

: J U) Soc 0 

om C ira . re 0! 

) 

| owing al 

Want to be surer of chemically clean t . 

) metals prior to plating? Rely on Ompanies T 
the cleaning action of PQ Soluble Silicates, ; \) Pp The Walker Hydraulic Duplicator 0° f 
due to alkaline power as well as soluble . owe one has been established at Standish, Mich., > 

| silica. This exerts a special effect, p ee C. E. Walker, who designed and built ze 
usually available only in more expensive Readily soluo first hydraulic duplicating attachn 
materials, i.e., it prevents removed ' machine tools 
dirt from re-depositing on clean metal. . The acquirement by Brooks & P 

a0 RF: Oro property adjoining their plant at W 
For better results, for increased ; - lub Lafayette, Detroit, the new addition a/rea¢! 

! production, specify PQ Silicates in your seiitiliti _ operation, will more than di 

| cleaners. Ask for free copy of “Effect a manufacturing property 
of Alkaline Detergents upon Metals.”’ a " ; 

cts To house additional laboratories ire 
PHILADELPHIA QUARTZ COMPANY for its ever-expanding research, [atte 


’ A : : es ‘ n Wi 
1133 Public Ledger Bidg., Phila. 6, Po. ne 
begin construction of a new half-muilio! 


Sodium Sesquisilicate U.S. Pat. 1948730, 2145749 * Sodium Metasilicate U, §, Pat, 1898707 | (Continued on page I 64 
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Over 10,500 Hours —at 
1600° F.-—2200° F. and 
ma | Still Going Strong 


lise in 
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That’s how 80-nickel, 14-chromium 
Inconel is serving as furnace rails, 
muffles, boats, and carrying trays 
for The American Electro Metals 
Corporation. 


To obtain the best possible service from furnace parts 
—_— and equipment in their 24-hour-a-day, 7 days a week 

peration at temperatures between 1600° F. and 

2200° F.. American Electro Metals conducted experi- 
ments to decide which alloy they would use. 

For two years they tested various high temperature 
alloys in actual service competition. Results con- 
vinced them that Inconel* D-type muffles, trays, and 
boats, all fabricated from sheet material, were far 
a superior to others tested. In the hydrogen atmosphere 
| they use in sintering pressed powdered metal parts, 
for example, they found that fabricated Inconel trays 
outlasted other alloys by 3 to 1. 

So American’s engineers standardized on Inconel 
Ise furnace equipment. And now, after 15 months’ con- 
and tinuous operation, here’s what they have to say... 

“We have used our D-type Inconel muffles in our 
furnaces for over 10,000 hours of operation now. 
And there is still no sign of failure.” 


And that’s a typical Inconel service story. Strong, 
durable, Inconel does not scale away through oxida- 
tion. It resists embrittling effects of carburizing, 
nitriding, molten salts and other high temperature 
corrosive conditions. 

Today, the equipment you need can be made to 
order from Inconel. This alloy is immediately avail- 
able in sheet, bar, rod, wire mesh, and seamless tubing. 

he illustrated booklet “For Long Life in Heat 
Treating Equipment” tells you about Inconel — write 
for it today. 


0, get INCONEL Thermocouple Protection Tubes 
y‘re seamless and corrosion resistant. Available in all 
ded sizes with one end closed and one end threaded. 
your regular supplier. 


>s «+ > 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 


*Reg. U. 8. Pat. Off. 


| LWCONM F. Z = . for long life at high temperatures 


(80 NICKEL ~ 14 CHROMIUM) 
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Inconel muffle and rails in furnace of American Elec- 
tro Metals Corp., 312 Yonkers Avenue, Yonkers, 
N.Y. After 15 months, this Inconel equipment is in 


excellent condition with no evidence of weld failures. 





Inconel muffle, showing the weld 
construction used to extend muffle length. 





Inconel boat for use in powdered metallurgy welded 
from Inconel sheet. 


L 4 
These perforated welded Inconel trays are designed 
to carry loads up to 75 Ibs., at temperatures as high 
as 2100° F. Shown here still young and strong... 
after 10 months of service. 
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CHEAP 
CASTINGS 
CAN BE 
EXPENSIVE 


Compared to the expense of 
machining this quarter panel, the cost of 
the casting is trivial. Lf a defect appeared 
after many hours of machine time had 
been spent on such a job, much more 
than the cost of the casting would be lost. 

This doesn’t mean you have to pay 
considerably more for sound, machinable 
castings. In fact, when you get that kind 
of castings from us, they probably won't 
cost you anything additional except the 
freight. 

You'd be surprised to know how many 





customers at a distance are coming to us 
for gray iron, alloy, and Strenes Metal 
castings to save machining cost and grief. 
It's because they have learned by expe- 
rience that it pays to get castings that 
don't show up blowholes, cold shuts, 
hard spots, cracks, and sponginess in the 
course of machining. 

We do the same class of work on job 
castings as on Strenes Metal cast dies. 
That may sound like a broad statement, 
but we can prove it. If you want the 
proof, write or phone us. 


THE ADVANCE FOUNDRY CO., DAYTON 3, OHIO 











ADVANCE ‘trenes merat 
CASTINGS 


ALLOY GRAY IRON 
GRAY IRON 
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The BARON Injector 





... acclaimed as the finest machine of 
its kind. A versatile, precision-made 
unit, ideally adapted to wax injection 
into both rubber and metal molds... 
can be used as either a hydraulic or 
air-pressure operated unit. 


Check these features against any 
other wax injector on the market: 


® Hydraulic or air-pressure operation 

®@ Positive temperature control to within two degrees 
® Positive pressure control to a fraction of a pound 
® Complete control over the quantity of wax injected 
® Complete visibility of temperature and pressure at 


all times 


@ Full two-quart capacity 

® Designed for rapid wax pattern production 

® Designed for simple fool-proof operation 

® Available for operation on any type of electric 


current 


Dealers and Jobbers Inquiries Invited 


\QU® 64 W. 48th ST. + NEW YORK 19 + DEPT. M 








dollar laboratory adjacent to its Sevens 
Ave. Building, scheduled for completiog 
in 1949, 


The merger of the Resinous Produc, ¢ 
Chemical Co. with the Rohm & Haa; (, 
was approved recently. Their sales opera. 
tions will be continued as the Resinoy; 
Products Div. of Rohm & Haas Co. 


More than 1500 persons witnessed ty. 
dedication of the world’s largest X-ray . 
velopment laboratory to Dr. William p 
Coolidge, X-ray pioneer and direc 
emeritus of the G.E. Research Laborato, 
Located in Milwaukee, Wis., this building 
of the General Electric X-Ray Corp. i. 
creases their scope of operation nearly 1( 
within the last 12 years. 


A new plant for the manufacture 
grinding wheels was dedicated recently i 
Worcester, Mass., by the Norton Co. 


= 


The entire common stock equity in 
Vascoloy-Ramet Corp., held by Vanadium. 
Alloys Steel Co., was acquired by Fansted 
Metallurgical Corp. Vascoloy-Ramet wil! 
continue to be operated under its own name 
as a division of Fansteel. 


The Tinius Olsen Testing Machine C 
moved recently from Philadelphia to it 
new plant on Easton Rd., Willow Grove 
Pa. 


A combined production plant and re 
search laboratory on a 35-acre site adjacent 
to Cleveland, Ohio, will be completed by 
next May, reports Borg-Warner Corp. This 
factory will house the company’s Peso 
Products Div., which will move from it 
present location at 11610 Euclid Ave, 
Cleveland. 


Consolidation of the Shops and Pistoa 
Ring Divs. of Koppers Co., Inc., into a nev 
Metal Products Div., with Walter F. Perkins 
as general manager, is rapidly nearing com- 
pletion. 


Inland Steel Co. has licensed M. W. Kel 
logg Co. to produce stainless Ledloy steel, 4 
patented process owned by Inland, which 
introduces small amounts of lead into 
molten steel. 


The Lockport, N. Y., plant of the 
Monsanto Chemical Co. will shortly & 
moved to the company’s Plastics Div. “ 
Springfield, Mass., to assure greater efficien( 
in its manufacturing operations. 


A new custom heat treating plant of th 
Lindberg Steel Treating Co. has been ©” 
structed at 650 E. Taylor Ave., St. Louis, 
Mo. The facility will house 14 new hea! 
treating furnaces as well as equipment fo! 
induction hardening and flame hardenit 
operations. 


New executive headquarters of the \* 
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— 
For new equipment and 


for repairing the old... 








NICKEL-CLAD 
STAINLESS-CLAD 
INCONEL-CLAD 
MONEL-CLAD 


m. 
7 te if |? sacl 
S T E E L S Two glycerine bleach tanks built 


of Lukens 10% Nickel-Clad Steel. 


You've probably noticed the trend—new equipment Below: This nickel-clad soap kettle proved so successful 
‘ that the top ten feet of a 50-year old steel kettle in the 
same plant were replaced with Lukens Nickel-Clad Steel. 


siven the corrosion-resisting ability of solid nickel, 
stainless steel, Inconel or Monel through the use of 
steel that is clad by Lukens with one of these metals. 
\ew equipment is, therefore, more economical to 
buy and operate. 

Processors are similarly profiting as old equipment 
needs repairs. They use Lukens Clad Steels to replace 
old parts, obtaining protection of products against 
metallic and rust contamination, along with lower 
upkeep and longer equipment life. 

There’s a whole family of Lukens Clad Steels— 
Nickel-Clad, Stainless-Clad, Inconel-Clad and 
Monel-Clad 


best able to provide the protection you require. 





enabling you to choose the metal 


The extra smooth sodium hydride finish makes 
equipment extra easy to clean. Claddings 10% or 
20% of total plate thickness suit most applications. 

Bulletins 255 and 338 contain data 
on Lukens Clad Steels. For copies, 
write Lukens Steel Company, 446 


Lukens Building, Coatesville, Penna. 





LUKENS 


Nitkel-Clad Stainless-Clad 
liéonel-Clad Monel-Clad 





SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


STEELS 
4 4 
+s . 4 y B. 





+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL - - 
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Give your key men 
the up-to-the-minute 
facts on... 
RESISTANCE WELDING 
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New fact program helps 
cut costs in your plant 


ULL 


Up-to-date knowledge of modern 
resistance welding is a must for 
your key men. Get this money 
saving information to them now! 
It’s EASY—General Electric has pre- 
pared all the facts in an easy-to- 
take, visual manner that’s ideal for 
getting new ideas across fast. 


Here’s what the resistance 
welding program offers: 


1. A fact-packed manual detailing the 
methods, practices, and equipment 
of modern resistance welding. It 
spells out objectively — without sales 
bias—the many ways in which this 
versatile industrial tool cuts costs 
and increases speed. 
2. A full-color, sound motion picture, 
running about a half hour, showing 
how resistance welding solves prob- 
lems similar to yours. 
3. Fully-illustrated highlights booklets 
for individual study and review. 
Convince yourself first — 
We want you to judge for yourself 
whether the resistance welding pro- 
gram will pay off in your plant. That’s 
why we offer business executives this 
chance to examine the Resistance 
Welding Manual without cost. 


Showings cost you nothing. With your 


manual, we'll tell you how to ar- 
range for a FREE film showing. 


Attach 

1. vow TO BUSINESS 
business MANAGEMENT 
letterhead 


General Electric Co. 
Section G684-3 
Schenectady 5, N. Y. 


Please send me a sample copy of the G-E 
Resistance Welding Manual without cost 
or obligation, with details on how | can 
arrange for a FREE SHOWING of the 
film. (Extra copies at regular manual 


price—$1.00. 
Name Title 
Company 

Street 


City ‘ —— 


GENERAL (32) ELECTRIC 


; 
~~ 





—_——_— ee ee ee ee ee ee ee ee eee ee ee ed 





ENGINEERS 


| COMPANIES 
| SOCIETIES 





tional Cylinder Gas Co. have been estab- 
lished at 840 North Michigan Ave., Chicago. 
All administrative departments will be sta- 
tioned there, but the Chicago district sales 
office remains at its present address. 


Pettibone Mulliken Corp., Chicago, has 
acquired the Universal Engineering Corp. 
| of Cedar Rapids, Iowa, this purchase now 
joining together the complete financial, 
production and sales facilities of these two 
companies with George Haiss Manufactur- 
ing Co., Inc., New York, and Beardsley & 
Piper Co., Chicago. 


A new plant of the Hunter Spring Co. 
was formally opened at 1 Spring Ave., 
Lansdale, Pa. Designated as Plant No. 2, 
it will house the coiling, grinding, heat 
treating, finishing, plating, inspection and 
engineering departments, while the old 
Main St. Plant No. 3 has been wholly con- 
verted to warehousing service. 


Pittsburgh Metal Processing Co., Inc. has 
removed its plant to Chapman & Lavic Sts., 
Sharpsburg, Pittsburgh 15. 


“Precision Investment Casting” is the title 
of a new 16-mm sound motion picture in 
full color, running time about 12 min., 
which is available from the Allis-Chalmers 
Manufacturing Co., Advertising & Indus- 
trial Press Dept., General Machinery Div., 
Milwaukee 1, Wis. 


The Die-Mold Corp. has moved into its 
new plant recently completed at 6619 Motor 
Ave., Milwaukee 13, Wis. 


Over 4200 patents of the E. I. du Pont 
de Nemours & Co., Inc. have been listed on 
the Patent Register of the U. S. Patent 
Office as available for licensing. The first 
official listing of these patents will appear 
in an early issue of the Patent Office Gazette. 


A Sales Demonstration Room, which 
offers a variety of operating equipment for 
demonstrating many phases of metal clean- 
ing, polishing and deburring at variable 
speeds, is now in operation at the head- 
quarters plant of the Osborn Manufacturing 
Co., Cleveland. 


Societies 


The Iron Founders’ Society has 

moved into its new suite of offices in the 

| National City Bank Building, Sixth & 
| Euclid Aves., Cleveland 14. 
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The American Brass Company 
offers Anaconda Phosphor Bronz 
in 10 standard compositions (in- 
cluding a free-cutting alloy) with 
tin content ranging from 1.25 per- 
cent to 10.5 percent. 

Tell us what you make and how 
it’s used. Our Technical Department 
is at your service in helping you 
select the correct alloy, the most 
serviceable temper, the most eco- 
nomical form. 


ANnaCon pA 


from mine to consumer 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Minn Co 


In Canada ; ANACONDA AMERICAN Brass |-T)+ 
New Toronto. Ont. 
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“Custom-Engineered “’ Castings — for Long Range Economy 


For longer, more economical service, N-B-M non-ferrous structural castings 


are tailor-made to your own specific application 


Seldom are two structural casting problems pre- 
cisely the same. A pump housing, for instance, pre- 
sents Certain requirements, while an impeller may 
call for a completely different alloy and casting 
technique. 

Because of these innumerable combinations, 
N-B-M engineers make a specialty of research and 
manufacturing development — an approach that in 
the last 74 years has built up a tremendous backlog 
of experience in solving the most complex prob- 
lems of casting design. 

The unique engineering service of National 
Bearing Division includes a complete study of the 
important factors involved in each casting applica- 
tion. The unvarying result of this N-B-M service is 








AMERICA 


Brake Shoe 


% 
—_— 39 a 
MPANY > 

: are 

pols 5 ee Po aor 





NATIONAL BEARING DIVISION 






to find the answers to such problems as: 


The Proper Alloy—for long, trouble-free service and 
increased resistance to corrosion. 


The Proper Casting Design—for a high factor of 
strength to handle safely the projected loads, pres- 
sures and stresses. 


The Proper Casting Technique—for close tolerances 
consistent with maximum economy and ease of 
finished machining operations. 


Any successful application of a structural part— 
large or small — depends on the correct solution 
to these basic problems of design. Let the special- 
ized approach and broad experience of National 
Bearing Division find the right answers for you. 
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An Economical Solution 


SUPERKOOL 


Base Cutting Oil 





SuperKool Base Cutting Oil is avail- 
able already correctly mixed for your 
| convenience. Eliminating on-the-job 
mixing mokes possible worthwhile 
economies in time, labor and money. 
For recommendations of SuperKool 
mixes, consult a Stuart service engi- 
neer. 






Another Time -Tested 
Stuart Product 


| 41) 

p.A. Stuart [il co. 

2745 SOUTH TROY STREET, CHICAGO 23, ILL. 
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The James F. Lincoln Arc Welding Foun- 
dation has announced that from now until 


Apr. 1, 1949 is the period for submitting 


entries in its annual Engineering Under- 
graduate Award and Scholarship Program. 
This competition offers to engineering un- 
dergraduates (including agricultural engi- 


neers) the opportunity to compete in the 


preparation of papers on various phases of 


welding for monetary awards as well as 


scholastic and industry recognition. 


Both arc and resistance welding technical 
sessions will be featured at a conference on 
electric welding, to be held in Detroit, 
Dec. 6 to 8. Sponsor will be the American 
Institute of Electrical Engineers in coopera- 
tion with the Detroit section of the Ameri 
can Welding Society and the Industrial 
Electrical Engineers’ Society of Detroit. 


The Atomic Energy Commission has an- 
nounced that the administration of the re- 
search service contract between Battelle 
Memorial Institute, Columbus, Ohio, and 
the Commission was assumed by the Office 
of Chicago Directed Operations. The con- 
tract, which involves research and services 
in the field of metallurgy, had previously 
been administered by the Oak Ridge Di- 
rected Operations office of the Commission. 


The activities and Central Office of the 
American Society of Tool Engineers has 
been moved to its new headquarters on 
Puritan Ave., between Monte Vista and 
Manor Aves., Detroit. 


A new hydraulic testing machine capable 
of stressing structural materials to a maxi- 
mum tension or compression load of 200,- 
000 Ib. is to be installed at the New York 
University College of Engineering. 


The newly elected officers of the Acid 
Open Hearth Research Assn. are G. S. 
Baldwin, president; C. N. Arnold, vice- 
president; F. C. T. Daniels, secretary; and 
A. R. Altman, treasurer. The Executive Com- 
mittees consist of F. H. Allison, R. W. 
Devine, H. E. Dowie, F. B. Foley, C. R. 
Funk, W. E. Harvey, R. J. Meyers, and, as 
director of research, Dr. G. R. Fitterer. 


Winners of the 1947-48 resistance weld- 
ing contest sponsored by the American 
Welding Society were as follows: Industrial 
Div.—first prize to F. G. Harkins, Solar 
Aircraft Co.; second prize, R. C. Jones, 
Taylor Winfield Corp.; and third prize to 
C. E. Smith and R. H. Blair, of the same 
company. In the University Source Div., 
first prize went to W. F. Hess, W. D. Doty 
and W. J. Childs, all of Rensselaer Polytech- 
nic Inst.; and second prize to W. F. Hess 
and W. J. Childs, Rensselaer. 



















































To be specific, American Hard 
Rubber Company offers you 
compression and injection mold: 
ing, extruding, stamping, 
machining, and other fabrica 
tion of Ace Hard Rubber, Okon, shea 
Ace-Saran, cellulose acetate, Base 
ethyl cellulose, polyethylene, = 
and other plastics. A gold mitt 
of helpful information is avail: 
able free. Just write on youl 
company letterhead for the new 
HARD RUBBER & PLASTIC 
HANDBOOK. 

HARD RUBBER & PLASTIC 


OA merican 


HARD RUBBER COMPANY 


1) MERCER ST., N.Y. " 
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tickel, ete. 


GENERAL 
PLATE LAMINATED 
METALS are made by per- 
ew manently bonding, under tons of pressure, a 
CS thin layer of silver to a thicker inexpensive base 
metal. This gives you metals that are not only less 
expensive than solid silver but are stronger, harder 
STIG and more serviceable for better performance. 
The silver, or other precious metal, pro- 
vides better electrical conductivity or 
y Corrosion resistance... the base metal 
Cuts your costs way down. In addition, 


¢.13 611 FOREST STREET, 
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Both Mean Performance 
and Economy To You 


this combination is easier to solder, braze or spot 
weld...can be fabricated into parts more easily... 
gives long-lived service. 

General Plate Laminated metals are available in 
sheet, wire and tube with the silver on one side, 
both sides. Inlaid stripe, elevated stripe and 
edgelay materials for economical contacts are 
also available. Write for complete information 
on the General Plate story. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
ATTLEBORO, MASSACHUSETTS 


DSR S® Church St., New York, N. Y.¢ 205 W. Wacker Drive, Chicago, Ill. © 757 W. Third St., Mansfield, Ohio ¢ 36 Eastern Ave., Pasadena, Calif. 
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Today’s are welding offers the key 
men in your plant unprecedented 
opportunities to cut costs... im- 
prove quality...lick difficult pro- 
duction problems. Get them the 
latest facts on this versatile in- 
dustrial tool now! 

It’s EASY—General Electric, as a 
service to industry, has prepared the 
facts for you in visual terms that are 
easy-to-take...linger in the memory. 

Here’s what the arc welding 
program offers: 
1. A fact-packed manual, describing 
practical applications of electric are 
processes...production feats. With- 
out sales bias, it surveys the field 
authoritatively. 





2. A full-color, sound motion picture, 
running thirty minutes, which show 
arc welding increasing production 
and cutting costs in plants like yours. 
3. Fully-illustrated highlights booklets, 
for individual study and review. 


Convince yourself first— 


We want you to be the judge of what 
these arc welding facts can do. That’s 
why we offer business executives this 
chance to examine the Arc Welding 
Manual without cost. 


Showings Cost You Nothing—With your 
manual, we’ll tell you how to arrange 
for a FREE SHOWING of the film. 


= 
oo TO BUSINESS ; 
our 
mah minal MANAGEMENT 


' letterhead 


General Electric Co. 

Secticn K684-2 

Schenectady 5, N. Y. 

Please mail me a sample copy of the G-E 
Arc Welding Manual without cost or obli- 
gation, with details on how | can arrange 
for a FREE SHOWING of the film. (Extra 
copies at regular manual price—$1.25 


Name Title 
Company 
eee eos tea: 
City 
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Meetings and Expositions 


MEEHANITE CASTING MANUFAC- 
TURERS, annual meeting. Pitts- 
burgh, Pa. Nov. 11-13, 1948. 


NATIONAL TOOL & DIE MANUPFAC- 
TURERS ASSN., annual meeting. 
Milwaukee, Wis. Nov. 14-17, 
1948. 


STEEL FOUNDERS’ SOCIETY OF 
AMERICA, fall meeting. Hot 
Springs, Va. Nov. 15-16, 1948. 


NATIONAL FOUNDERS ASSN., an- 


nual meeting. French Lick, Ind. 
Nov. 18-19, 1948. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, annual meeting. 
New York. N. Y.. Nov. 28-Dec 
+, 1948. 


NATIONAL EXPOSITION OF POWER 
AND MECHANICAL ENGINEER- 
ING. New York, N. Y. Nov. 
29-Dec. 4, 1948. 


AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Electric Furnace Steel Commit- 
tee, annual meeting. Pittsburgh, 
Pa. Dec. 2-4, 1948. 


SOCIETY FOR EXPERIMENTAL STRESS 
ANALYSIS, annual meeting. New 
York, N. Y. Dec. 2-4, 1948. 


INSTITUTE OF THE AERONAUTICAL 
SCIENCES, Wright Brothers lec- 
ture. Washington, D. C. Dec. 
17, 1948. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Materials Han- 
dling and Management Divs. 
meeting. Philadelphia, Pa. Jan. 
10-14, 1949. 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, annual meeting. Detroit, 
Mich. Jan. 10-14, 1949. 


MALLEABLE FOUNDERS SOCIETY, 
semi-annual meeting. Cleveland, 


Ohio. Jan. 14, 1949. 


INDUSTRIAL FURNACE MANUFAC- 
TURERS ASSN. Cleveland. Ohio. 
Jan. 24-25, 1949. 


INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. New 
York, N. Y. Jan. 24-27, 1949. 


STEEL FOUNDERS’ SOCIETY OF 
AMERICA, annual meeting. Chi- 
cago, Ill. Feb. 9-10, 1949. 


AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS. 


annual meeting. San Francisco, 
Calif. Feb. 14-17, 1949. 





30H Thames Street, NEW YORK 6, W.'. 
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... May be 
just the cleaner 
you need 


AKITE Composition No. 

97 is a new emulsifiable 
solvent cleaner that dilutes 
with water for use in spray 
washing machines. 
Oakite Composition No. 97 
has proved its ability to re- 
move buffing compounds. . 
drawing and stamping com- 
pounds .. . cutting and grind- 
ing lubricants . . . mill and 
slushing oils and other rust- 
preventives . . . metal chips 

. and many other types of 
dirt. 
Oakite Composition No. 97 is 
successfully washing steel, 
east iron, brass, aluminum 
and zinc parts of all sizes and 
descriptions. 


If you need... 


e faster, better cleaning 
plus temporary rust pre- 
vention between machin- 
ing operations... 


e or faster, better cleaning 
before certain prepaint 
treatments or organic 
finishing operations . . 

e or faster, better pre- 
cleaning before electro- 
cleaning and plating... 

you will want to ask the 

local Oakite Technical Service 

Representative about Oakite 

Composition No. 97. Telephone 

him or write us today. 


OAKITE PRODUCTS, INC. 


Technical Service Representatives Located 1n 
Principal Cities of United States and Canada 


MATERIALS © METHODS @ SERVICE 
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“4 hreading di kly with | 
ps casts 12,000 threading dies weekly wi 
of 
is DETROIT ELECTRIC FURNACE 
un 
ATi . . . . . ° 
A BOTTLENECK that curtailed production of tain high pouring temperatures desired—2900°F. 
small castings, poured at high temperatures, —and afford constant regulation of melting 
B was quickly broken at a manufacturing plant in time, composition, and other melting factors. 
‘lvani i fast melting ‘ 
northwestern Pennsylvania with a fas ° The furnace shell of a Detroit Electric Furnace 
Detroit Rocking Electric Furnace. The company , , 
g S ein is easily removed, and in the event of a burned 
t established their own 7-man foundry, installed alin : 
. i 7 , out lining, a spare, previously lined, shell can be 
a Type LFN, 150 Kw., 500 Ib. capacity Detroit ee 
tes ; i ie installed with only a brief interruption of pro- 
Electric Furnace — and now they’re melting 450 
: ; duction. Detroit Electric Furnaces are made in 
- lb. heats of gray iron to pour 12,000 castings per 
_ | ; c various sizes and acities. Send u r pro- 
the «Week. ~Daily power consumption averages 1050 capacities. Send us your pro 
ain | Kw hours or 590 KWH per ton. Melting time is duction requirements and our engineers will 
ite |} . . , : : 
ws i8 minutes per heat. Metal is of higher and more | tecommend the specific model designed to speed 
= niform quality, because the one-man controls on _- melting of ferrous and/or non-ferrous metals in 
the Detroit Electric Furnace consistently main- your plant. 
N.Y, 
fi 2 
- ike 


DETROIT ELECTRIC FURNACES \ * 





TROIT ELECTRIC FURNACE DIVISION * KUHLMAN ELECTRIC COMPANY * BAY CITY, MICHIGAN 

REIGN OFFICES: BIRLEC, LTD., Birmingham, England, Representative for Europe and British Commonwealth excluding Canada. EQUIPAMENTOS 
ean' DUSTRIAS “EISA” LTD., Sco Paulo, Brazil, Representative in Brazil. M. CASTELLVI, INC., 150 Broadway, New York 7, N. Y., Representative in 
ice le, Argentina, Peru, and Venezuela. CASA COVACEVICH, Mexico City, D. F., Mexico. 


THOMOVEMBER, 1948 171 



























Trodemork Reg US Pot Office 


FISHING REEL MER. 
REPORTS ee @ (NAME ON FILE) 


The cost of finishing 11,000 
crank plates by hand involves 
968 hours at $1.18 per hour 
for a total of $316.00. 

“The cost of finishing the 
same by Roto-Finish involves 
138 hours at 30c per hour or 
a total of $41.00. The net 


: + e975 1H” 
saving 1s $275.00. 








Unretouched illustration shows crank plate for fishing 


reel; above, before Roto-Finish deburring and finishing ; 
below, after Roto-Finishing. 


Such savings are possible in your finish- 
ing department, too! See how Roto-Finish 
produces a semi-lustrous surface uniformly 
on one or a thousand pieces; how it handles 
precision work. Send sample die castings, 
stampings, machined parts, forgings for 
processing. Include finished part for guide. 
No obligation! THE STURGIS PRODUCTS CO., 
860 Jacob Street, Sturgis, Michigan. 


FOREIGN LICENSEES: 
Frederic B. Stevens of Canada Limited 
Windsor, Canada 
Roto-Finish Limited, London, England 
A. Flavell Pty. Ltd., Melbourne, Australia 


ROTO-FINISH 


THE ENGINEERED 
MECHANICAL FINISHING PROCESS 
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| Engineering Materials 


ENGINEERING MATERIALS — SECOND EDI- 
TION. By Alfred H. White. Published by 
McGraw-Hill Book Co., Inc., New York, 
1948. Cloth, 64% x 91%4 in., 686 pages. 
Price $6.00. The second edition of this very 
good book has been brought up-to-date. 
Chapters on alloy steels and light metals 
have been almost completely rewritten. 
Material on wood, plywood, other lami- 
nates, and protective coatings, is almost all 
new. Recent developments in the materials 
of airplanes, lightweight trains and pre- 
fabricated houses are covered. 

Among the subjects are: Fundamental 
properties of solids; iron and iron-carbon 
alloys; manufacture of iron and steel; low 


alloy steels; high alloy steels; shaping 
fabricating metals; the light metals: the « 
metals; bearing metals; corrosion of me, 
and protection by inorganic coatings. , 
ganic protective coatings; plastics, lamina 
and synthetic coatings. 



















Other New Books 


PirtspurcnH INTERNATIONAL CONFERENCE oy § 
race Reactions. Published by Corrosion Publis; 
Co., Pittsburgh 12, 1948. Paper, 8% «x I 
236 pages. Price $10.00. The program and 28 4 
the papers presented at this Conference are indydes 


Diamonp Toot Patents II—Dtamonn Auppagy 
Wueets. Edited by P. Grodzinski. Published 
Industrial Diamond Information Bureau, I ndusty 
Distributors (Sales) Ltd., London, E. ©. 1, 1% 
Paper, 7% x 9M im., 52 pages. Price 10/-. Lig 
classifies, and abstracts about 400 British, Americag 
German, and other patents dealing w 
abrasive wheels. 





n diamon 


Anatyticat Mertruops ror Atuminum Axtoy 
Published by Aluminum Research Institute, Chica 
1948. Fabrikoid, semi-loose-leaf form, 6 x 8% is 
103 pages. Price $1.00 im U.S.A.; $1.25 outsid 
U.S.4. Contains sections on chemical, photomer 
and spectrographic methods for the quantitative ¢ 
termination of elements commonly found ly 
minum alloys as well as a section on methods { 
sampling ingots. These methods have been provg 
and tested in the laboratories of A.R.I. membes 


ALUMINUM AND ITs AwNopic UOXIDATI Wert 
srorr ALUMINIUM UND SEINE ANODISCHE OxyYDs 
rion). By Max Schenk. Published by A. Franc 
A.G., Berne, Switzerland, 1948. Cloth, 7 x W 
in., 1042 pages. Price S.Fr. 138-—(In Germas, 
Discusses nature and properties of aluminum 
its anodic oxidation *hysical, chemical and ede 
trochemical characteristics of aluminum alloys z 
given. 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, 
ETC., REQUIRED BY THE ACT OF CONGRESS OF AUGUST 24, 1912, 
AS AMENDED BY THE ACTS OF MARCH 3, 1933 AND JULY 2, 1946 
Of Marertats & Mernops, published monthly at New York, N. Y., for 
October 1, 1948 


State of New Y« rk / 
County of New York } 


Before me, a Notary Public, in and for the State and County aforesaid, 
personally appeared William P. Winsor, who, having been duly sworn according 
to law, deposes and says that he is the Publishing Director of Materiats & 
Mernops and that the following is, to the best of his knowledge and belief, 
a true statement of the ownership, management, etc., of the aforesaid publication 
for the date shown in the above caption, required by the Act of August 24, 
1912, as amended by the Act of March 3, 1933 and July 2, 1946, embodied 
in section 537, Postal Laws and Regulations, to wit: 

1. That the names and addresses of the publisher, editor, managing editor, 
and publishing director are: Publisher, Reinhold Publishing Corporation, 330 
West 42nd St., New York, N. Y.; Editor, Fred P. Peters, 53 Meadowbrook 
Road, Chatham, N. J.; Managing Editor, T. C. Du Mond, 44 Fountain Place, 
New Rochelle, N. Y.; Publishing Director, William P. Winsor, 400 E. 52nd 
St.. New York, N. Y. 

2. That the owner is: Reinhold Publishing Corporation, 330 West 42nd St., 
New York, N. Y.; Ralph Reinhold, 175 E. 79th St., New York, N. Y.; 
H. Burton Lowe, 100 Brewster Road, Scarsdale, N. Y.; Philip H. Hubbard, 

Bon Mar Road, Pelham Manor, N. Y.; Gilbert E. Cochran, 55? Ashland 
Ave., River Forest, Ill.; William P. Winsor, 400 E. 52nd St., New York, 
N. Y.; John G. Belcher, Christie Hill Road, Darien, Conn.; Fred P. Peters, 
53 Meadowbrook Road, Chatham, N. J.; Maynard S. Kearney, 3280 Lee Road, 
Shaker Heights, Cleveland, Ohio; John Zellner, 41 Prospect St., Madison, N. J.; 
Stanley A. Sweet, Jr.. 125 E. 74th St., New York, N. Y.; Curville C 
Robinson, 1722 Melville St., New York, N. Y.; Wallace F. Traendly, 
Norcroft Road, Essex Fells, N. J.; Francis M. Turner, 19 Ascot Road, Great 
Neck, N. Y. 

3. That the known bondholders, mortgagees, and other security holders own 
ing or holding | per cent or more of total amount of bonds, mortgages, or other 
securities are: None. 

4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not only the list of stock 
holders and security holders as they appear upon the books of the company but 
also, in cases where the stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is given; also that the said two 
paragraphs contain statements embracing affiant’s full knowledge and belief as 
to the circumstances and conditions under which stockholders and security holders, 
who do not appear upon the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide owner, and this affiant has 
no reason to believe that any other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, or other securities than as 


so stated by him 
(signed) Wirrx1am P. Winsor, 
Publishing Director. 
Sworn to and subscribed before me this 13th day of September, 1948. 
(My commission expires March 30, 1949.) 


Bernarp ArRsIrTAt, 
Notary Public. 
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